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Preface 



This book represents a syriihesis of current knowledge about the 
physical, cognitive, and social development of children who live in the 
devdoping countries of Africa, Asia, Latin America, and Oceania and 
whose world is in transition from a traditional to a modern way of life. 
It is intended for students of child de^^elopment, human development, 
and cross-cultural psychology, as well as for courses in developmental 
psychology, psychological anthropology, Qulture and personality, and 
fainily relations. It should also be of interest to professionals in cross- 
cultural education and inteniational development programs whose efr 
forts focus on the children of the Third World, 

Jhe book develops five major themes: 
"^/l. It views child development in a comparative fashion, examine 
ing Universal sequences in development,'as well as the diverse behav- 
ior patterns that are adaptive in a wide variety of cultural contexts. 

2. It focuses on the interrelationship of biological, ecological, and 
social factors that put constraints on the behavior of children and their 
caretakers. 

3. It reveals options and problems that arise when children and 
thefr families ©re confronted with rapid social change* 

4. It points to the practical application of cross-cultural research 
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in inteivention prograrns deslgiied to xxx^^i the health* nutritional, and 
educational needs of young children caretakers, 

5. It illustrates the contributiorig of ftHiltJcliscipllnary research 
and international cooperatio^jn the gjoss-'Cultin^al study of children 
and In social-action programsTX 

This book could not have been \Vritten withciut the help of many 
persons of good will from five continents v^^^ provided repeated Qp« 
portunities for me to learn firsthand ^bout the n^Qds of young children 
in the developing countries: 

My special thanks go to Nev^lQ^ bo^^I^^' Charles Egger, and 
Richard Heyward at UNICEF^s headquarters in New York, to Cath- 
erine Bain and John Hutchlngs in washingtosi^ to Gordon 
Carter in Geneva, to Sindhu Phadke j^^ Calcutta, and to Arieh Kreis- 
ler in Jerusalem. 

For valuable assistance with Ct.Qgg.^ultural references I thank 
the United Nations Infonmation Cent^^ the Committee for 
UNICEF in New York and Berkeleyi the int^t^ational Children's Cen- 
ter in Paris, the Institute for EducatiQj^gi Research at the University 
of Nairobi, the Henrietta Szold Instityte a^id the Hebrew University 
in Jarusalem. the National Council gdMcational Research and 
Training in New Delhi, and the I^istitute of Nutrition for Central 
America and Panama in Guatemala ^j^y 

I would also like to acknowledge ^^ty helpful reviews of the 
manuscript from Mary Ellen Durrett of the University of Texas at 
Austin, Leigh Mintum of the Universjjy pf Colorado at Boulder, and 
Jack Waddell of Purdue University^ 

I am indebted to several of my ^^lleagtJ^s at the University of CaU 
Ifomia who gave generously of their t j^ne^ advica, and moral support: 
thank you, Nancy Bayley, Catherine Candreth, Dnvid Lynn, and Larry 
Harper. And thank you, Todd Luede^^ foj^ gently prodding me along. 

Finally, a '*well done" goes to Susan S^rgOr, Janis Castile, and 
Janet Sire, who typed several verstQj^g gf this rtianuscript with pa- 
tience and good humoi , and to Micky Lawler and her staff, who trans- 
formed it into a book. 

Bf^^rny BUsabeth Wenwr 
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Introduction 




Thr^e^fluarlers of all the worWs children under the age of 15— 
lorae lOOOnnillion^live in the developing countries- Every 30 seconds, 
IOC childreri are bom soinewhere in Asia, Africa, latin America, m 
Oceania. Tv^enty of thern will die within the year. Of the SO who sur» 
Vive, 60\^ill have no access to modern medical care during their child' 
hoed. Art equal ruinber will buffer from rnalnutrltion during the cru» 
cial v^eaiilnS and toddler stage, with the possibility of Irrei/ersible 
stunting of phyiicsl and mental irowth, During thia period their 
chances of dying will be 20 to 40 titnes ligher than if they lived im 
North America or Europe^ Of those who li^ve to school age^ only a little 
more than half, moitlj boys, w^ill ever s€t foot in a cJassroorn, and 
fewer than four of €vaTy ten who enter school will complete the ele- 
mentary gr&d^ (UnltaJ rJations Department of Iconoriiic and Social 
AfiFairt, 1971). 

These childreri will be cared for by parents, grandparents, older 
sisters, brotliersj aunts, ujcles, and cousuis who live in housing and 
hygienic coaditicnp more primitive than those prevalent in the West 
em world at the baginnlrii of the last century, rliey will up in a 
peri^ of ever-accelerating loclal change tlat leases little room for the 
security of ta^ditlons and draws milllOTs inexorably from rural a«a5 
to the slump and shantytowns of big cities. 

f ^ 
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This took is about [hmm chllclrer and the early years of thfrir de- 
"veloproent, 

A CROSS'CULTUftAL Pgm^ECTm 

Until halfway ihrcugh iJiis cenlury. view of child devdap- 
niesit was based on a lany sample of the hum^ii race: children of the 
Western world who wexe rniddlc-class Caucasians^ An increasing con- 
cemwllh social-action programs ain4)ng lh<> poor expanded our- view 
In the decade of the l*«Os to Include noii'VVhite childreri from ethnic 
minorities In the Uriite^ States. 

Simultaneously, tl\er^ began to accutnulate in %videly scamiered 
ancS fragrnented sources observations oii tie dev^cbpment of ^fouiii 
children burn 1« count Ties that.^nly a gciicratiori ago, fxad beem cl- 
onics and that have Joijied th& rarsks of independenl nations since the 
end of World War II 

Manyof theobsetn^ations and generalizations about the behavior 
of yourg childreii in the de^'eloplrig world vwere prompted by practical 
questions that needed m urgent solutioii— qnfislicns concerned with 
sum^ival. healthy nutrition, and education^ international agencies con- 
ceraiedwith the welfare of children, such as the United Nations Chil- 
drMs FundCUMlCEF) ^nd theWoiidHealtiiaiiaiiltatipr(V/HO), ex- 
panded their services to rrieet not orily emergency needs^ as th&j had 
done in Europe at the end of Woid War 11 tut long-terrn cocumit- 
meiits to the future of the yotang in the developing world, They^ v^^ere 
Joined by many voliintt^er^p in tere^led tn giving a helping hand to the 
chiJdren of Mrica, Asia, arid t-atin America.: CARE. Project Hope, the 
Peace Corps, Save^the^Children Federation, and the Toni OooJey 
Fouindation, to rame but fe^v. 

Side by side with increasing conceriiforsocialactionjlier&arcie 
at m acceleraiiTig speed, since the niid-l^^Os and 1 970s, a quest for 
basic knowUdge about the development of children In th& ncn- 
Western wrld. BldoglcaJ an<l social scientists began the search for 
crosR-cultiiral consistencies arid vr^riations in the behaviaTof children, 
th^ envircnments they hpd to adapt to. and the links between en- 
vlrcnmental variations and varlationi in ctiild behavior ^nd de-velc>p- 
ment (LeVinc, 1970), . 

Chtldren aiid theircaretakers\^3iose behavior has b^en studied m 
the context of moderri Ifidustri^liMd societies, such the United 
States or European coxjntries, area select group s-nd probably unrep- 
resentative of the Jiuinan species In most other cultures a.rd during 
most of liumati hist&Ty CLozoff. 1977). Investigators vvho conduct 
m^ss will Lural studies ^f ^hlld developrrient search for iiattjmlly 
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curring cultural or class-related differences in behavior in order to 
gain a perspective across space and time. In the developing cuuntries 
they find a svlder range of behavior in children and in the biologicah 
psychological, and social factors that influence them than in contem- 
porary middle-class Western societies (Leiderman, Tulkin, & Rosen- 
feld, 1977). 

The establishment of child-develapment units and departmenls 
of education and psychology at rriajor universities in Africa (for exam- 
ple, Dakar; Dar-es-Salaarn; Ibadan; Lusaka; Nairobi), the Middle East 
(Beirut; Jerusalem), Asia (Bangkak; Djakarta; Hong Kong; Ne\v Delhi; 
Bombay; Hydembad), Oceania (Canberra; Wellingion)i and Latin 
America and the Caribbean (Guatemala City; Mexico City; Lima; 
ICiiigston; Havana) has made it possible to test more systematically 
the tiniversaUiy of developmental theories and conceptual models that 
have contributed to our understanding of the behaviorof children from 
the Western world. Cross-cultural research may now hulp us to refor- 
mulate these theories and to provide new eNplanatory concepts to ac- 
count for unexpected findings from cross-cultural studies- This process 
is still in the exploratory stage, and efforts and outputs vary' in quan- 
tity and quality across the regions of the world. 

The cross-cultural study of child development, at present, is 
probably most active in Africa south of the Sahara, but there has been 
an increase in productivity in Asia, Latin America, and Oceania as well 
(Dawson, 1970). Exchanges between scholars, both prufessors and stu- 
dents, have helped imnaensely in this process. Additional impetus 
came from the founding of the International Association for Cross- 
Cultural Psychology in 1971, and the Society for Cross-Cultural Re- 
search, forTned jointly by anthropologists, psychologists, and sociolo- 
gists in 1972, 

New multidisciplinary periodicals, such as the Imeniattonal 
Joumal of Psychology, the Jomml of Cross-Ciditmil Psyclwhgy, and 
UMlCEFs Assignment Childrm, are now publishing cross-cultural 
studies of children, as do older established journals, such m Child De- 
velopm&nii Developmenial Psychology, Himian Dm^elopmant, ihQ Joumal 
of Social Psychology, PediQirics, and journals of allied disciplines, such 
as anthropology p nutrition, and public health. 

The purpose of this book is to take stock of and integrate some of 
the diverse findings froni cross-cultural studies of young children and 
their caretakers. It focuses on critical areas and stages of development 
in the first decade of life. Most of the social-action prograriis concerned 
with the vvelfare of children in the developing world appear most ur- 
gent and effective as they address themselves to the protection of in- 
fants and preparation of preschool- and primary-school-age chlldren^ 
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Only a handful of children in the developing world continue school 
beyond gmdes 3 to 5, and an wen more select group goes on to secon-' 
dary and higher education. 

My aim Is to give the reader a balanced vMcm^ of the key issues that 
are of sigtiificance in the cross'-cultiiral study of children and that pre- 
sent a challenge for future research and social acttori. 

KBY issues IN CPOSS-CULTUML CH/LDDBVELOPMENT 

ktnmg the key issues in cross-cultural child development are the 
following: 

I . The biological, psychological, aiid sodal constaticie^ in the behavior 
md development of the young of our sp^'cbs^ 

2. the Inten'elatlQnship among tiologicah cognilive, and social pro- 
cesses that shape the early dev^cloprnent of children, ^ 

3- The constraints set by ecology and the econoniie, racial, and political 
maintenance systems of societies on the beliavior of children and 
,1 ■ _ - .= ^ ^\^.-...^ 

4_. The adaptive significance of child-^ruaring goals and practices across a 
^A^ida range of cuhurei, » i . 

5, The rate and directioii of b*^hiavioral caatige in children &m their 
caretakers under conditions of rapid social cliange. 

6. The timing, effects, anH limits of social policius and programs dc^ 
signed to meet the needs of children, 

With these issues In niind I offer in Chapter 2 a definition of 
"cross-cultural^' studies and ''developing countries'' and contrast 
cross-cultural research with other comparative strategies in child de- 
vebpmeiit, The reader is then introduced to some methodological 
problein^ we need to be av^mre of when we stepotitslde our own culture 
and offered a map of inquiry in the form of rnethodological models. 
The chapter closes with a discussion of the ethical implications of 
cross-cultural research. 

Chapter 3 presents population and age trends that are arnong the 
fundaniental determinants of the social arid economic needs and 
capabilitlfe^s of developing countries, wh-rQ three out of four of the 
world's ehildren live. It provides data on secukr trends in physical 
growth and the effects of stimulation and deprivation on development 
and di^usses the consequenees of poor physical growth on the repro- 
ductive capacity of women. 

Chapter 4 focuses on chief health hazards of women of child- 
bearing age and their surviving offspring and on the prpbleni of 
balaneirig the cultural disease ideology of traditional healers with the 
rational approach of "scientific'* Western medical care. Soine repre- 
sen tat Ive programs of maternal and child health care are introduced to 
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show alternative approaches to meeting basic health needs in develop- 
ing countries. 

The next two chapter& address a problem that has profound re- 
percussions on the physical, cognitive, and social development of 
young children; protein-calorie malnutrition. Chapter 5 provides an 
overview of world food availability, distribution, ^d dietaiy patterns. 
Degrees of protein-calorie rtialnutrition are derined and the effects of 
undernutrition on brain development illustrated. The chapter closes 
with an evaluation of the finidings of longitudinal studies of the effects 
of severe and moderare endemic malnutrition on children's learning 
and behavior. 

Chapter 6 introduces some major nutritional intervention pro- 
grams and examines critical time periods and consequences of nutri'^ 
iional supplenientatlon on birth weight, physical growthi and cog- 
nitive and social functions. It discussei the interaction effects of 
socioeconomic status, food ideology, and nutrition, the consequences 
of the worldwide decline In breast feeding, and the key priorities in 
child nuiriiion. 

Chapter 7 reviews cross-cultural studies of the sensorimotor de- 
velopment of contemporary groups of new-borns and infants from five 
continents. It examines the effects of genetic selection and de- 
velopmental adaptation on the sensorimotor developnient of infants 
ft^om traditional and modernii^ing segments of the world. The interac- 
tion effects of somatic maturity, nutritional status, and caretaker 
stimiulation are discussech 

Chapter 8 provides cross-cultural evidence on the development of 
attention, susceptibility to optical illusions, picture-reading skills, and 
the perception and representation of spatial orientation in young chil- 
dren. It examines biobgical, ecological and social factors that 
influence perceptual processes and closes with a discussion of the im- 
pUcations of these findings (or using pictorial material with 
schoolchildren and in adult education. 

Chapter 9 introducus cross-culjturaJ research on ''cognitive style" 
and ' sensotypes/* concepts that are discussed within the framework of 
Witkin^' thmry of psychological differentiation. Cross-cultural evi- 
dence for the universality, consistency, and stability of cognitive style 
are reviewed* as are biological, ecologicah and social influences. 

Chapter 10 deals with cross-cultural studies of concept formation 
and the relationship of cognitlw(e processes in children to what lan- 
guage they speak, what education they receive, and whether ur not 
their culture values contnDl of the physical world or a network of s^ial 
relationships. The chapter concludes with a discussion of cultural dif^ 
ferenc^s in performance (situationally deterrnined) and cultural 
similarities in competence (survivai oriented). 
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Chapter IJ reviews the cross-cultural evidence on theuniversaK 
ity of Pjaget's theory of intellectual development, with special eni'' 
phasls on the transition from prt^opurational to cuncrete-^operationpl 
thinking, the concept of conservation, and the development of formal- 
oparatipnal thought. Factors related to logical thinking, including the 
rnle of literacy and Western education, are discussed. The chapter con- 
cludes with a discussion of the iniplications of sludies of intellectual 
development for the Introduction of formal education in developing 
countries, 

Chapter 12 introduces a number of conceptual models that have 
influenced cross-cultural research on the social behavior of children 
and their caregivers: cultural anthropology and sociaUlearning the- 
ory, ethology, biosocial psychologyi and sociobiology, the application 
of evolutionary biology to social behavior. It presents an overview of 
species-specific social capacities and constitutional differences in the 
social behavior of human neonates and infants and concludes with a 
discussion of the biological constraints on parental socialization goals 
and practjces. 

Chapter 13 examines ecological and structural constraints that 
operate in the socialization of children* from climate and habitat to 
division of labor by ses and household composition. The effects of these 
ecological and structural constrainis on the development of attach' 
ment and trust, on independence, on the channeling of aggression, and 
on sex roles are discussed. The chapter ihm revievvs differences be- 
tween nuclear families and families with multiple caretakers and also 
cross-cultural evidence on ihe effects of fathur absence and on parental 
acceptance or rejection. 

Chapter 14 reviews crass-cultural data on the rate and du'ection 
of behavioral change in children and iheir caretakers under conditions 
of rapid social change. Changes in attiludes among parents and chih 
dren. changes in child-rearing practices, and changes in children's so^ 
cial behavior are noted in rural, pcriurban, and urban areas under the 
inrjpact of education and industrialimtion. 

Chapter 15 considers ihe foli? of siblings and peers In the suciali- 
nation process, as mediators between "tlit>ald" and ''lIil' new in a 
transitional way of life. The following topics are discussed: the prev- 
alence, antecedents, and consequences of child caretaking, as well 
as its special effects on affiliation and achievement motivation,, and 
ecological and child-training correlates of games and of cooperative 
and competitive behavior among children. 

Chapter 16, the last chapter, contrasts the goals of the United Na* 
tions Declaration of Children's Rights with the current status of chiU 
dren in the developing world. It examines social poficies, services, and 
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This child's face renect^ the poverty of many developing countries. 
(Photo by Davicl Mangurian courttw of UNICEF.) 

programs designed to meet the needs of young children and thair 
caretakers. It concludes with a perspective on similarities and differ-^ 
ences in socialization values around the world and the options open for 
the future. 

Among the %videly scattered cross-cultural studies d young chil^ 
dren, the selection of chapter topics and supporling references reflects, 
by necessity, my biases. I have attempted, however, io balance the con- 
tributions of several disciplines that are cQncerned with children- 
child development, cultural anthropology, education, nutrition, pe- 
diatrics, psychology, and public health— and to link together findings 
from populations that repi^ese'nt the major geographical, cultural, and 

Although I strove for coordination and continuity in my eltort to 
Integrate and evaluate, I am keenly aware of ^hu fact that mu^h of the 
knowledge that has emerged dunng the past decade about th^ behav- 
ior of children in the developing worid is still tentative and incom^ 
plete, but ever^ journey needs a first step. 

To fTagmentary facts and figures, therefore. 1 would like to add a 
perspective— the reflections of a poet— on the occasion of man's first 
voyage to the moori: 
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To see the earth as it truly is-- 

small and blue and beautiful 

in that eternal silence 

where it floats 

is to see ourselves 

as riders on the earth to|etheri 

brothers on that bright loveliness 

in the eternal cold, 

who know now 

they are truly brothers,* 
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In a thoughtful book entitled Explorations in Cross-Culiural 
Psychologyf Price-Wniiams (1975) suggests ihat we edge into the prob" 
lem of defining cross-cultural research by approximation, avoiding 
facile definitions by fiat. A quarter-centui^ before him, two an- 
thropologists, Kroeber and Kluckhohn (1952), after reviewing some 
164 definitions of culture, reasoned that the '^essential core of culture 
consists of traditional ideas and especially their attached values. Cul- 
t\\m systems may on the one hand be considered as products of action, 
on the other as conditioning elements of further action" (p^ 180), Lin- 
ton (1959), another anthropologist, defined culture as "the mass of be- 
havior that human being.^ in any society learn from their elders and 
pass on to the younger generation" (p. 3)- Brislin, Lonner, and 
Thomdike (1973) have suggested the following working definition of 
cross-cultut^l psychology: "It Is the empirical study of mernbers of 
various culture groups who have had different experiences that lead to 
predictable and significant differences in behavior" (p, 5). 
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DEFINITIONS AND BOUNDARIES 

Most studies of child development that are loosely called cross- 
cidmral compare children from Western, industrialized countries with 
children from developing countries, whose cultures are either prein- 
dustrial, prellterate and tribal, or undergoing rapid social change due 
to the introduction of modern technology and formal education. 

The vast majority of the countries of Africa, Asia, Latin America, 
and Oceania, some 148 nations with three-fourths of the population of 
. the planet Earth— approximately 3 billion people— are among the 
"developing" countries, in transition from a traditional to a modem 
way of life. With the exception of a few oil-producing countries and 
Japan, they are also poor by U.S. monetary standards: their Gross Na- 
tional Product (GNP) falls below $2000 per capita (person) per year. 
This includes the three most populous Asian countries, which together 
have about half the population of the developing world: the People's 
Republic of China, India, and Indonesia, 

111 contrast, most industrialized European nations, includmg the 
U.S.S.R., are among 28 countries whose per capita GNP Is in the 
$2000 to'$4999 range. The United States is one of only a dozen nations 
of the world whose per capita GNP exceeds 15000 (World Bank Atlas, 
1975). 

Cross-national studies that compare children within the Western 
world, such as Bronfenbrenner's Two Worlds of Childhood: USA and 
USSR (1970), and research concerned with 5(ito//fiira/ groups within 
the same Western culture, such as among the various ethnic minorities 
in the United States, will not be included in this book, although their 
objectives and methodological problems are similar to those in studies 
of children in developing countries (Frijda & Jahoda, 1966). 

AH three types of studies, cross-culiural, cross-national, and 
subctdtiiral, are research strategies for using measurable variations 
among human populations (in behavior patterns, environmental con- 
ditions, gene frequencies) to search systematically for the causes of 
Individual behavior and development (LeVinc, 1970). Together they 
yield a comparative psychology of human ueveiopiiitiil in maikedly 
different natural settings, analogous to a comparative psychology 
dealing with different animal species (.Holtzman, 1968). 

Dawson (1969) sees as the key issue of cross-cultural research 
the question man's adaptation to the environment. He reasons that 
adaptation to different biological environments results in the de- 
velopment of particular sensorimotor skills, habits of perceptual in- 
ferences, cognitive processes, and psychological skills that are crucial 
for survival in these environments. In addition, this adaptation will 
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result in the formation of social systenis that permit, by socialization 
and norm enforcement, the transmission of adaptive skills and at- 
titudes to future generations. 

In suinmary, certain features of what is recognized as cross- 
cultural research stand out; one feature is that the scope of variability 
Is increased if we attend to a worldwide sample of children; a second 
feature is the necessity for identifying as precisely as possible the cul- 
tural variables that impinge on their development; a third is the 
focus on psychological processes as a function of these cultural ele- 
ments. 

THE CONTEXT OF CROSS-CULTURAL RESEARCH 

In rnosi cross-cultural studies one can separate the major vari- 
ables, their interrelaiionships and lawful changesi into two sets: those 
that represent the ways in which the children of the world are alike 
and those that represent the ways in which they are different (Berrien, 
1967). Thus, cross-cultural studies of child development are concerned 
with: (1) constancies and variations in the behavior and development 
of children; (2) constancies and variations in their environment; and 
(3) antecedent/consequent relationships — ^ihat is, the linking of en- 
vironmental variations to variations in behavior and development 
(LeVine, 1970), 

Culturally differerit groups may be chosen because more extrerne 
values of independent variables can be obtained— that is, a wider 
range of ecological settings, health and nutritional problems, feeding 
and weaning practices, household structures and family types, or edu- 
cation and socialization pracessus. 

The ultimate aim of the cross-cultural study of child development 
is to determine the limits within which uKplanatory concepts and de- 
velopmental theories derived from Westerni While, middle-class chil- 
dren are applicable and the kinds of modifications that have to be 
made in order to make them universal. As w^e step out of our own fa- 
miliar world of childhood into the world of children in developing 

eration of new or alternative hvpothcses is the particular strength of 
the cross-cultural method (Strodtbeckj 1964). 

Despite differences in definitions of basic concepts and in 
methods used, the tendency at the present time is toward an integra- 
tion of psychological and anthropological perspectives in the cross- 
cultural study of children. As more anthropologists use psychological 
techniques^ cross-cultural psychologists are becoming more sensitive 
to the importance given to "context" by anthropologists. 
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In order to ma^e the best use of the **naturaP* experiments of 
opportunity that abound in the cross-cultural study of children, invas- 
tigators need someone acquainted with a culture to tell theni what In 
the culture may act on children to produce a distinctive disposition. 
Ethnographic information, therefore, is essential in all phases of the 
research process, and researchers must be prepared to make 
background field investigations themselves, depend heavily on local 
informants, or preferably collaborate with an anthropologist on the 
relevant population (LeVine, 1970). 

- Ethnographic information is especially important in the design of 
cross-cuhural developmental studies, for anticipating the confounding 
of variables and devising appropriate controls. The more detailed the 
ethnographic acquaintance with the community, the more controls 
can be built into the design to prevent contamination of the indepen- 
dent variable. Ethnographic information should also be utilized in the 
interpretation of results, particularly if the findings reveal group dif- 
ferences or deviations from expectancy. 

ethnographies are M, Freilich*s Marginal Nativas: Artthwpohgists at 
Work (1970); A Handbook of Methods in Cnhiiral Anihropolo^, edited 
by R. Narol! and R, Cohen (1970); and R. Wax's Doing Fieldwork: Warn^ 
ings and Advim (1971). A careful description of important features of 
the cultural context in which the behavior of children and their care- 
takers occurs is provided in Field Guide for a Study of Socialimtion 
(1966), written by J. W. M. Whiting and associates for six anthropolo» 
gist/p^chologist teams who studied child^rearlng practices and chil- 
dren's social behavior in. selected communities of Africa, Asia, Latin 
Americap and the United States. 

Ideally, investigators from the different cultures under study 
should analyze results separalely and then compare their findings so 
that some estimates of intraMnterpreter reliability can be made (Bris» 
lin. Lonner. & Thorndike. 1973). We are now moving closer to the at- 
tainment of this ideal as more behavioral scientists from developing 
countries are trained in, initiate, or participate in cross-cultural stud« 



METHODOLOGICAL PROBLEM AfiEAS 

Quite aside from general problems confTonting an investigator 
studying children, certain issues are peculiar to cross-cultural studies 
(Holtzman, 1968). Issues of special concern are: the kinds of variables 
studied, the types of generalizations desired, the problem of maintain. 
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ing compambility of Investigating procedures (equivalence of test 
materials, instructions, and test situations), and problems of interpret 
tation (Sears, 1961). 

Variables Studied 

Triandis, Malpass, and Davidson (1971) gioup the variables that 
are the focus of cross-cultural research into six categories: 

L Physical environment, which includes climate and resourcei, visual 
chamcteristicsof the terrain, food productivity, and endemic diseases. 

2. Socialsmictum variables, which include demogniphic variables, such 
as class, age, sex, family types, and intergroup interaction patterns. 

1. BehavHoral disposiilom of P (parenis, grandparents, peers, sibs, 
teachers), which include such vanablus as attitudes, belief ^stems, 
motives, and values. .,4 

4. Verbal or nonverbal behavior of P, which includes actions attributed 
to A 

5. Bi2hav\oral dispositions of C (child), which include variables such as 
those in category 3 that are characteristic of the child, 

6. Verbal and nonverbal behavior ofC, which includes variables such as 
those in category 4 that are characteristic of the child. 

While events in categories 1 to 4 aie almost always conceived as 
Independent variables (antecedents) and events in categories 5 and 6 as 
dependent variables (consequences), studies in this field take many 
forms, including the attribution of causal properties to variables in 
category 6 (verbal or nonverbal behavior of the child) as they relate to 
categories 3 and 4. Looking at direction effects in studies of socializa- 
tion, Harper (1975) and Befl and Harper (;977) have demonstrated the 
wide scope of offspring effects on caregiver and culture. 



Types of Cross-Cultural GeneralfMations D&slred 

Ideally, one would like to draw conclusions about the general 
influence of a major cultural variable on human development- 
conclusions that are applicable to children everywhere in the world. 
Only a pancultural design, drawing a large representative sample from 
the universe of cultures, will permit such broad generalizations. The 
cross-cultural surveys by John and Beatrice Whiting, anthropologist/ 
psychologist and husband/wife team, and their associates (J. W. M. 
Whiting & Child. 1953), relating child^rearing practices to ecological, 
economic, and sociaUstructural factors, have come closest to this pan-- 
cultural approach by summainzing and integrating data from ethno- 
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graphic publications of anthropologists and other students of the 
socialization process in the Human Relations Area Files (1969; 1970- 
1973). The main difficulty with this kind of research is the lack of de- 
pendable data on a large and representative sample of world cultures. 
Reliance on data already collected for other purposes severely limits 
the kinds of questions that can be answered. 

More realistic than the pancultural approach is one in which a 
limited sample of cultures is drawn from the world universe, cultures 
that maximize desired variation with regard to a dimension of special 
Interest. For example, as a follow-up to their cross-cultural surveys, the 
Whitings (Whiting, 1963; Whiting & Whiting, 1975) and their as- 
sociates (Minturn & Lambert, 1964) chose six cultures, ranging from a 
New England village to an African tribe in Kenyaj and conducted field 
studies on child-rearing practices and the developnnent of prosocial 
behavior in children, using comparable methods in each culture (Whit« 
Ing et ah, 1966). Working only with literate cultureSi another husband 
and wife team, the Andersons (1962), studied children's moral values 
in nine different countries, using an inconiplete-story rnethod io elicit 
fantasy materiaL 

The most common type of cross-cultural study involves only two 
cultures, usually the United States and one other country, such as the 
longitudinal studies by Caydill and associates on caretaker styles and 
infant behavior in the United States and Japan (Caudill & Frost, 1973) 
and by Holtzman and collaboralors of the personality developnient of 
Mexican and American children (Holtzman, DiaE-GuerrerOj & Swartz, 
1975). Here the possibilities of misinterpretation of the cultural vari- 
ables are greater. As Campbell and NaroU (1972) have pointed out, 
comparisons between two cultures are generally uninterpretable, be- 
cause rnany cultural differences operate that might provide alternative 
explanations of the findings and that cannol be ruled out. In order to 
control for this possibility, the systematic use of subcultural varia- 
tions* such as social class or residence, replicated across two or more 
cultures, appears to be the most promising approach for the study of 
cultural factors in child development, Extensive within-nation 
heterogeneity can be included by deliberately sampling a range of 
variables. The general strategy consists in making comparisons of sub- 
groups and individuals iv/^/im each of the populations, 6of/i industrial 
and nonindustriah Comparisons of this typo have the advantage of 
holding language, cultural milieu, climate, and sometimes gene pool 
more or less constant, while allowing more specific factors, such as 
levels of education, to vary. 

The first step in a given population is often to identify subgroups 
valuing conspicuously on the dimensions of industrial and nonlndus= 
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trial societies; for instance, in degree of urbanization and literacy— 
that is, exposure to "modern" versus "li-aditional" lile-styles. A good 
example of the strategic use of such subgroup comparisons in the cross- 
cultural study of cognitive development is provided hy Greenfield 

(1966) , who found among the Woluf in Senegal (West Africa) a cluster 
of villages in which some childi'cn go to school and others do not. She 
ascertained through Wolof informants that children "are not chosen to 
go to school on the basis of their intelligence" (Bruner, Olver, & 
Greenneld, 1966, p. 299). Thus, in comparing the two groups (and an 
American sample) on measures of cognitive development (Piaget's con- 
servation task)Jactors of diet, general cultural and community milieu, 
and perhaps more specific child-rearing practices were held constant, 
and only schooling varied systematically. The studies by Madsen 

(1967) of cooperation and competition among Mexican and American 
school children from different social classes residing in mral and 
urban areas are good examples of a /;/cultural design that takes lull 
advantage of .s7//?cultural variations. In short, the more intensive the 
available ethnographic, ecological, and economic information on the 
local scene, the better the chances for detecting such opportunities for 
controlled comparison— and the smaller the I'isk of ovei'looking a hid- 
den factor that would confound relevant variables. 

Comparability of Investigating Procedures 

The problem of comparability of investigating procedures in 
cross-cultural research with children can he seen at se\"ei'al levels. 

Equivalence of test materials. Various types of data are used in 
the cross-cultural study of children. Often cross-cultural investigations 
are made on the basis of secondary material, such as the ethnographies 
contained in the Human Relations Area Files (HEIAF) or statistical in- 
formation from health, nutritional, or educational sui'veys, made peri- 
odically by various United Nations agencies: examples of such agen- 
cies are the World Health Organization (WHO), the United Nations 
Children's Fund (UNICEF). and the United Nations Educational. 
Scientific, and Cultural Organization (UNESCO). Observational 
studies are made in the field, such as the studies of the social behavior 
o[ Children of Six Cultures, by the Whitings (1975), which also utilized 
interviews with the caretakers. Some methods used in the cross- 
cultural study of children include laboratoiy-type experiments, sam- 
pling perceptual and cognitive skills (Cole & Scribner, 1974). A vari- 
ety of paper-and-pencil tests have been utilized to assess intellectual 
development (Dennis, 1966), personality development (Holtzman et 
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ah, 1^75), and achlevument motivation (Rosen, 1962). An inventory of 
the most frequently used cross-cultural assessnienl tools, including 
those used with children, has been published by Brislin, Lonner, and 
Thorndike (1973) in their book Cross-Cidiiiml Research Mafbods. 

While early efforts to devise "culture^free" tests have long since 
been abandoned, the aim of some investigators nowadays is the cre- 
ation of ''culture-fair'' tests that give no undue advantage to some 
groups of children, In theory, "culture=fairness'' could be achieved in at 
least two contrasting ways: (1) by constructing tests equally unfamil- 
iar to all— for instance, the cooperation board used in studies of coop- 
eration and competition by Madsen (1967); and (2) by devising 
*'culture-appropriate*' tests or tasks whereby a particular psycholog- 
ical dimension (such as conservation) is assessed by means of a 
medium familiar to the members of both cultures (water, mud, 
acorns); the aim is to create optimal conditions at the cost of literally 
identical procedures (Jahoda, 1958a, 19S8b). 

Thus the development of cross-cultural research inslmments can 
be thought of as the creation of a grammar and a dictionary for the 
translation of behaviors and styles of problem solving rather than 
words (Berrien, 1967). 

In research with infants and young children it is possible to as- 
sure comparability by (1) making the test situation understandable 
without verbal explanation; (2) presenting a test problem that invites 
action; and (3) interpreting the child's response in terms of his or her 
actions. A good example of this is provided in the use of psychomotor 
tests reviewed in Chapter 7. 

Frijdaand Jahoda (1966), in an articulate review of the objectives 
and scope of cross-cultural research, see the problem of 'Tairness" to 
all cultures as a problem in the sociology of knowledge. The notion of 
fairness, they argue, looks suspiciously as though there were an under- 
lying feeling that, given appropriate measures* cultural differences 
ought to disappear. They propose that a good deal can be said in favor 
of the alternative strategy of using the same test in various cultures 
and attempting to tease out the causes of such differences as they are 
found (an example is Vernon's (1969) study of cultural differences in 
cognitive skills among British, Jamaican, East African, and Eskimo 
children) or looking for tests that maximize cultural differences, such 
as the studies of perceptual style by Beriy and Annis (1974). The opti- 
mal strategy, they suggest, will depend on one's goals. 

Equivalence of verbal instructions. It is especially desirable to 
plan research, right from the start, with a team consisting of investi- 
gators from each of the cultures concerned when trying to ensure the 
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semantic equlvalcnco or psychological tests or Inturviesv questions. 
It has, at least In larger projects, such as Holtzman et al.'s (1975) study 
of the ptTSOnality development of Mexican and American chiUlren, 
become general practice to translate back Into the source language in 
order to check translation fidelity. 

An important theoi^etica! Issue in studies ol child development is 
the extent to which manifestations of personality are inextricably tied 
to language. The Whorfian hypothesis states that dirterences in linguis- 
tic habits cause difterences in nonlinguislic behavior. While evidence 
bearing upon this hypothesis is highly ambiguous (Cole & Scribnerj 
1974), a study by Ervin-Tripp (1966) suggests that some aspects of per- 
sonality do indeed look different when one language is used for re- 
sponding to a psychological test than when another is used by the 
same person, Erv in -Tripp gave selected cards of the Thematic Apper- 
ception Test (TAT) to bilingual Frenchmen on two different occasions, 
once in English and once in French. The response content and as- 
sociated personality variables shifted significanily from one language 
to the other in ways that were predictable from knowledge of the two 
cultures. 

Equivalence of test situations. Every testing situation involves 
two main elements: the experimenter/subject relationship and the ex- 
pectations, attitudesi and response sets aroused in the participants by 
the situation. A child in our culture may be familiar with tests or used 
to adults asking certain questions, while a child in another culture may 
view such techniques with suspicion and see them as strange and 
threatening. The Investigator's role relationship to the child must 
therefore be carefiilly examined. 

In Western cultures, the tester (and, to a lesser extent, the psycho- 
logical investigator) has a recognised social role. In developing coun- 
tries one must attempt to communicate one's aims by assimilating 
them to spheres now commonly known in eveiy population, such as 
health care, nutrition, and education. 

One always needs to keep in mind that the investigator is a 
stranger from a different culture. However friendly the relationship 
that has been established, and however culturally appropriate the ma- 
terials and procedures utilized, the fact remains that he or she may 
be perceived as an alien authority figure—one who may inhibit a 
child s performance to some extent or whom a child might want to 
please. In Greenfield's (1966) study of conservation, for example, 
African children attributed magical powers to the examiner, who 
poured water into different containers and made it change its appear- 
ance 1 
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Ideally the e:^aminfe*r or inlei%'icwer should be a mt^mber of the 
society in which he or she is working. At a minimum, investigators 
from developed countries should train indigenous asHistants to a level 
where they can operate independently. There is no real substitute for 
collaboration with ailNnedged researchers Irom the planning to the 
interpretaiion stage. Fortunately, the number of jointly designed and 
executed cross-cul tural studies of children has been on the increase, as 
witnessed by the growing number of publications jointly authored by 
behavioral scientists from developing eountries and the Western 
world. 



Problems of Interpretation 

While the number of indigenous researchers in developing coun- 
tries is steadily increasing, most cross-cultural research today is still 
carried out by representatives of Western cultures, steeped in the 
analytic modes of thought that contributed to the development of 
modern science. Their research concepts and tools were fashioned in a 
tradition dominated by rational, sequential, logical thinking. The 
ideal of cross^cultural research is a human science concerned with 
human experience, whose ultimate goal is to transcend cultural bias 
in observing and interpreting (Murphy ^ Murphy, 1970). How can we 
approach this ideal? 

The goal of anthropologists for a long time has been ' to under^ 
stand every culture in its own ternis/' while psychologists have tried to 
incorporate aspects of many cultures into a general hypothesis or 
theory. Cultural anthropologists (for example. Harris. 1969) and psy^ 
chologists (Berrv, 1969) have borrowed the terms -emic md-eitc from 
psycholinguists (Pike, 1966) to describe these two diverse approaches. 
The study of phoimnics examines sounds used in a particular lan- 
guage, while an examination of phmatics allows the linguist to at- 
tempt generalizations to all languages. 

Berry (1969) characterizes the distinclion between the two ap- 
proaches as follows: 

Tha -Ernie Approach The -Etic Approach 

It studies behaviur iVum withiu It stadies behavior from a posi^ 
the system. l'^'" Hyntem. 

It examines only orw culiure. It examines and compares mflny 

cuhures. 

Its stnictuie is discaxwvd by the Us structure is created by the 
analyst. analysis 

Its criluria are relevant to inter^ ItH crlieria are eonsiderud tmi^ 
mil characteristics, vcrstd. 

3 i 
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In short, the 'emic approach describas a phenomenon in terms of 
its own units; the -etic approach imposes a measurement exiernal to 
the phenomenon. 

A MAP OF INQUIRY 

Price-Williams (1975) has recently offered two methodological 
models that aim at integrating the -emic/^etic approach, both of which 
can be used as a map of inquiry* The first model suggests a set of rela- 
tively universal categories that can be applied from culture to culture, 
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The set of categories that can be applied across cultures and that 
are more or less interrelated (probably more so in traditional cultures 
but less so in Industrialized cultures) includes three major environ- 
mental sources (ecology^ occupation and skills, and social systems), 
three ways in which information can be processed (by perceptual or- 
ganization, manipulation, and symbolic reasoning), and the three 
organ systems that are involved in the information process (hands, dis- 
tance receptors, and central-brain processes). In this scheme the envi- 
ronment, whether physical or social, is perceived as a behavior object 
that can be discriminated, manipulated, or utilized in the quest for 
survival In cross-cultural studies, we can look upon each item within a 
column either separately or in combination with another item. The 
second model, a graduating-^steps design, is an attempt to grapple with 
the difficulty arising from the fact that psychological research meth- 
ods, whether tests, experiments, or problem-solving tasks, are differen- 
tially assimilated by various cultures and subcultures. 

In order to bridge the gap between performance and capacity— 
that Is, between what children are apt to do in their natural habitat 
and what they might be capable of doing when confronted with no\'el 
situations (which abound in times of rapid social change)— Price- 
Williams suggests a systematic exploration of the two extremes of 
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the -emic/-etic continuum. One starts in a familiar context^ with fe- 
miliar tasks and familiar materials, the natural habitat of the child, 
and then systematically introduces alterationH in the context, the 
material, and, finallvi the task itself. 

At present, step 4 is all too frequently used in cross-cultural re- 
search that focuses on children's perceptual and cognitive skills. Some 
test or task that has been standardized in the West (for instance, the 
Koh's Blocks, or the Rod and Frame Test used in the study of percep- 
tual style, or different geometric shapes used to study concept forma-^ 
tion) is given to children unfamiliar with the task. Zerodevel perfor- 
mance in the natural habitat of the child is less frequently assessed. A 
classic example is Gay and Cole s (1967) use of naturally occurring 
forms of measurement among the Kpelle tribe in Liberia (including 
ways in which they counted piles of rice) in order to study the acquisi- 
tion of mathematical concepts among children. A rare example of the 
entire gamut of systematic variation is a study by Childs (1970), who 
investigated pattern representation in weaving among Zinacantecan 
Indian girls in Mexico. She varied first the context, then the materials, 
and finally the task itself. 

In the face of rapid social change that confronts the children of 
both the technically developed and the developing world, we need to 
find out the extent to which a culture s population can think and act 
outside its accustomed experience. We cannot properly assess this abil- 
ity if we adhere only to their usual world; nor can w^e assess it with 
tasks or situations that are only examples of unaccustomed experi- 
ences. We need to provide both kinds of experience and connect them 
in a manner that allows for systematic variation. 

As we attempt to integrate and evaluate the data on children's 
behavior and development that have emerged from the cross-culturnl 
studies of the past decade, It is apparent that some urgent priorities 
have to be met in the near future if ihe cross-cultural study of children 
is to come of age. Among the most pressing needs are: (1) development 
of more valid and widely accepted research designs and measuring 
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inslmmunls lor ihu cruHs^cultural study uf children; (2) accuinulaliun 
in diverse societies of comparable data on aspcctn d child dcsclop- 
nient that ruprcsunt a cumniun denuminaiur of scicnillic inlcrchiH; and 
(3) coordination and continuliy aniung studies, in urder to identify the 
questions that each type of resuarch is bes! ec|uippcd to answer and to 
relate the answerji to each Dther \vithin a cummon explanatoiy 
framework (UVine, 1970), 

ETHICAL IMPLICATIONS 

On considering the ethical iniplscations of research, il becomes 
incumbent on the cross-cultural invesligatuj" to ask not only what 
should be done to rurlher the excelleiiL-e ofcruHs^idtLnal studies in the 
framework of science. bLit also wluu miyht be dune in the wider world 
uf ethical eonimitment to ihuHc nlio aie the target end uf the investiga- 
tion and in what wav the applieatioii of scieniihc reHults should be 
handled (Price^Williains. 1975; Dtaz^Guerreru. 1^77}. In our concern 
fur the children of the develuping world, we need more practical 
fulluw-thr^ough of what we already know. For, as we nhall see in the 
i-emainder of this book, the implications uf-the findings from cross- 
cultur'al studies of children in ilie develupinp wcjrld extend beyond 
academe into the worlds of social puliey. eurnmiinity development, 
and political po\ve!% 

SUMMARY 

Cross-euliural, cioss-natianah anti subeLiliuial studies all con- 
ti'ibuiea cornpariUive pcrHpective to child development and extend the 
range of our knowledge and undersiandiny of human behavior. They 
illustrate both universal sequenees in human development that we 
share as a species and the divur^sitv of beliavitJi' thai is adaptive in a 
wide range of envir'onnienis. 

In order to fully appreciate the findings t)f cr oss-cirliural siudres, 
we need to familiarise oLusclves with the cultural context in which 
children develop. Cooperation with anthiopologists and indigenous 
scientists can give us some insight into the wide r ange of habitats and 
social sysierris that exist on our planet, from traditional pr^elitei^ate 
tribal societies to societies in transition from suhsistenee agrMculture to 
an urban, Industrialized way of life. 

Among the variables that are the foeus of cross-cultural r^esearch 
in child de%'elopmenl are biuU^gieah demographic, and eeological tac- 
loi^s; structur^e and composition of households; grmip inter'action pal- 
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terns; and the verbal and nonverbal behavior of children and their 
caretakers. 

Cross-cultural studies of child development utilize a wide range 
of information, from ethnographies and health, nutrition, and educa* 
tion surveys to observational studies and interviews with children and 
their caretakers, as well as laboratory experiments and tests. 

There is probably no such entity as a "culture-free" or even a 
''culture-fair' test, but increasingly successful attumpts have been 
made to devise '-culture-appropriate*' methods of investigation that 
assure comparability of population samples, methods, instructions, 
and test situations. In order to avoid culture bias in the interpretation 
of cross-cultural findings, research on children in developing countries 
and among minorities in Western cultures is now often designed and 
carried out jointly with representatives of these indigenous cultures. 

Cross-cultural child development is rapidly earning of age; we 
now have access to a wide range of data on the physical, psychological, 
and social development of children from five continents. There is great 
need, however, for coordinaliun and continuity in our search, for a 
shared map of inquio' and a common explanatory framework for our 
findings. 

Cross-cultural studies of children in developing countries and 
among minority cultures of Western societies require a shared ethical 
commitment. Knowledge needs to be implemented by action to meet 
the basic survival needs of children for proper health care, nutrition, 
and education. With them we can extend and apply to positive ends 
the mental and social skills that help our species survive on the planet 
Earth: the gifts of communication and foresight and the potential for 
altruism. 
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The first 16 centuries after Christ's birth saw the world s popula- 
tion rise to OJ billion (around 1650 A.pj. During the next 200 years 
another 0.5 billion were added, so that by 18O0 there were about 1 
billion people on the planet Earth. It took just one more century to add 
a second billion, with the population reaching 2 billion in about 1930. 
In less than a half^century, between 1930 and 1975, the earth's popula- 
tion doubled again, with 4 billion people on the planet in the year 1976. 
Demographers estimate that by the year 2000 the world population 
will overshoot the 6-^billion mark (see Table 3-1 and Figure 34), 

POPULATION TRENDS 

Comparative annual growth rates, by area, indicate that the most 
rapid population growth is occurring in the developing countries of 
Asia, Africa, Latin America, and Oceania {Profiles ofChUdrefh 1970) (see 
Figure 3-2), If the present growth trends continue, the developed world 
of North America, Europe, and Japan, which constituted 35% of the 
world s population in 1975, will, by the year 210O, be reduced to only 
5% of the total world population. Thus, from a global perspective, 
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Table Estimates of Doubling Time of World Population 







Approximate 




Population 


Doubling 


Year 


(Miliiom) 


Time 


1 


250 




1620 


50O 


1600 years 


1800 


lOOO 


200 years 


1930 


2O0O 


130 years 


1975 


4O0O 


45 years 


2010 


8O0O 


35 years 



Yean M930, Population Reference Bureau, "People— An Introduction to the 
Study of Population," 196S, Cook and Ldcht. i , . 

Years 1975. 2010. Dept, of Health. Education, & Welfare. National Insii^ 
lutes of Health. National Institute of Child Health and Human Development. 

From Pmfiles ofChildrmu White Hotm Cofiference on Children, Washington, D.C, 

1970, 




Figure 3-1. Estimates of total world population to the year 2010. (From 
Profiles ofanklrefi: While Huum Confmnce on Clitldrmh Washington, 
D.C, 1970.) 
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people of the Western world are a small and rapidly decreasing pro- 
portion of the world s population (Mesarovic & Pastel, 1974). 

If we take a look at the difference in age distribution between the 
populations of North America and Europe and the populations of Latin 
America. Africa, and Asia, we find a disproportionate number of chil- 
dren in the developing countries. About three^fourths of all the world's 
children, some I billion, live in the poorest countnes^ Children under 
the age of 15 make up roughly 42% of the population of the developing 
world, in contmst to about 28% of the population in the industrialized 
countries (Pronto o/X/n7rfmi. 1970) (see R 

The age structure of a population is among the fundamental de- 
terminants of its social and econumic needs and capabilities. The for- 
mation of a labor force, households, and families, and their susceptibiU 
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Figura 5=5. Woild populaiiun to the year 2000, by arua. (From ^"/j^^ "( 
Cliililmi: Whila Housu Cuulamwe on Cliiltlmi. Waslitnglon, D. C, IWU.) 

ity to geographical mobility, all depend largely on the presence of 
numerous adolescents and young adults. The presence of many chil- 
dren, on the other hand, places heavy burdens on housing, health 
educational and social-welfare provisions, and the availability ot 
economically productive time on the part of women. This situation in 
developing countries is aggravated not only by the small gain in cur= 
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rent income per capita, but also by the limited resources available 
for investment in long-range programs, such as health care, nutrition, 
education, and social-welfare programs for children. 

AGE ASSESSMENT /N NONLITERATE POPULATIONS 

Even today, in the poorer regions of Africa, Asia, and Latin 
America, many persons are ignorant of their exact ages or may employ 
a system of age classification that is different from the Western 
methods. In some cultures the mother may not know the exact age of 
the child, but she may be able to relate the birth of the child to an 
important season, such as harvesting, or a local calendar that records 
agricultural, climatic, or political milestones or natural or manmade 
disasters. Often transitions from one age group to another are recog- 
nized by special ceremonies or by the wearing of different clothing, 
decoration, or hairstyles. Among some people functional or physiologic 
age groupings are recognized, such as "this child is ready for bowel 
and bladder training" or "big enough to herd goats" or "capable of 
carrying a younger child" (De Vries & Dc Vries, 1977). 

Fieldworkers who have undertaken growth studies among nonlit- 
erate populations have relied on a combination of nonconventional 
methods^ of age. assessment where there are.no accurate birth records. 
Age assessment sometimes can best be attempted by paying attention 
to evidence of dentition, head circumference, local calendar, and pres- 
ence of siblings (Jelliffe, 1966). Apparently the simplest, and most reli- 
able and accurate, method for estimating the age of children in nonlit- 
erate populations is the observation of the stages of tooth eruption. 

Table 3-2 shows major dental landmarks that can be used with 
children between 3 and 13 years of age in semi- or nonliterate areas 
where reliable records or testimony of age are unavailable. This 
method, developed by Kirk (1975) and Kirk and Burton (1976), also 
provides an adjustment for sex differences In rates of dental change 
over time. Kirk reports correlations ranging from 0.92 to 0.95 between 
ages estimated on the basis of these stages of tooth erup'tion and actual 
ages in samples^of Ghanian-(H = 1310 and Kenyan (h = 161)childrGn on- 
whom accurate birth data were available. These correlations far ex- 
ceed those found using other age-estimation procedures (see also Fig- 
ure 3-4). 

A report from a study of the timing of deciduous tooth eruption 
among young children in rural Guatemala concludes that the mean 
number of deciduous teeth erupted is a relatively accurate method of 
assessing mean chronological age even in populations exposed to con- 
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Table 3-2. Normal Pattern of Tooth Eruption 





le in Years 




Configuration ofTeeth'''^' 


Ages front 
Original 
(Kirk 1975) 
Chart 


Revised 
Ages for 
Males 


Revised 
Ages for 
Females 




3+ 






All baby teeth present (number 1 through 
number 5), 








First adult molars (number 6) begin to 
break through gums, or number 6 posi- 
tions are swollen. 


6+ 




5% 


The two bottom front adult teeth (num- 
ber I lowers) appear. 


7 


7 


6W 


The two top front adult teeth (number 1 
uppers) are present below the gum line, 
and the lower number 2 adult teeth are 
snowing signs or irnnimeni erupiiuii 

^bWviiiiig^i iv^J^ -^^^j ^^---s- 


^8 ^ 


r ^ 


1 


The two' upper front aduU teeth (uppar 
number Is) are halfsvay in and the lower 
number 2 adult teeth have broken 
through the gum line; an irregularity of 
length characterizes this age. 


9 


9 


9 


The two upper front adult teeth (upper 
number I s) are luUy in. Usually oy mis 
age the upper number 2 adult teeth are 
starting in and the lower number 3 posi- 
. tions are swollen, or contain loose baby 
teeth. 


10 


10 


10 


^ThQ upper and losvyr number 2. aduU 
teeth are present and the upper number 
3 positions contain either swellings, loose 
baby teeth, no teeth, or adult teeth Just 
starting in. 


11 


11 




At least one of the eight number 4 and 
number 5 adult teeth are fully in, and all 
of the four number 3 adult teeth are fully 



in. 
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12 12 11 V4 Numbers 1, 2, and 3 adult teeth are fully 

in. Either several number 4 and number 
5 adult teeth are present, with more than 
one nunnber 7 position swelling/or one 
number 7 tooth is present with several 
number 7 position swellings, 

13 - All number 7 teelh are fully in, and all 

number 4 and numbar 5 teeth are Mly 
in. 

^IJpper and lower teeth are numbered 1 through 7 from the vertical midline of 
the front of the mouth to the back of the mouth. This means that there are four posi- 
tions in the mouth in which a tooth of any given number might occur. 

^The lower teeth tend to erupt earlier than the corresponding upper teeth, and 
medial teeth usually erupt earlier than adjacent lateral teeth. 

From "Age Eitimates of Children in the Field: A Follow-Up Study with Atten- 
tion to Sex Differences/' by Kirk and Burton, Jo«nia/ o/Crosj-Ci<//«ra/ Psyc/io/- 
D^, 1976, 7(3)» 315-324. Reprinted by permission of the publisher. Sage Publications, 
Inc. 
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Figure 3-4. Deciduous and permanent teeth, (From "Estimating the 
Ages of Children in Nonliterate Populationsi A Field Method," by L. Kirk^ 
Joumat of Cmss-Ctilttiml Psychology, 1975, 6(2), 238-249. Reprinted by 
permlision of the publisher, Sage Publications, Inc.) 
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ditions of mild to moderate malnutrition (Delgado, Habicht, Yar- 
brough, Lechtig, jMartorell, Malina, & Klein, 1975). Errors of age esti- 
mation based on mean values for the Guatenialan samples varied only 
between I and 2 months and were similar to those reported by Kirk 
and Burton (1976) from their African samples. 

PHYSICAL GROWTH: CROSS^SECTIONAL AND 
LONGITUDINAL STUDIES 

In individuals, heredity generally plays an important part in 
rates of physical growth and In skeletal and sexual maturation. 
Physical-growth studies among populations of children from different 
parts of the developing world, howeveri also demonstrate the dramatic 
effects of environmental stimulation or deprivation: severe depriva- 
tion leads to significant growth retardation, while the provision of op- 
timal conditions Induces both earlier maturation and greater overall 
growth (Hiernaux, 1971). 

Evidence from Cross'Sectional Studies 

Meredith (1968, 1969a, 1969b, 1970a, 1970b) has published a coN 
lation of physicaUgrowth studies annong contemporary groups of 
new-borns, Uyear-olds, 4-year-oJds, 8-year-oldSrand adolescents. from 
different parts of the world. 

Proportions of viable new-borns weighing less than 2.5 kg (S.S lb) 
(WHO*s criterion for low birth weight) vaty greatly in different regions 
of the world. Approximate values are about 3% for American Indian 
neonates, 6% for neonates of Northwest European ancestry, 11% for 
Mexican and Chinese neonates, 13% for African and Afro-American 
neonates, and 25% for neonates from South-Central and Southeast 
Asia, such as India and Burma. Generally, new-borns with the lowest 
mean birth weights tend to come from the poorest urban settings in 
South»Central and Southeast Asia ^nd ^Mca- ^ 

At 1 year, groups of contemporary infants, living in various re-' 
gions of the world, are found to differ as much as 5.5 inches (14 cm) in 
mean height and as much as 9 pounds (4,1 kg) in mean weight. The 
shortest and lightest children come from South-Central and Southeast 
Asian populations (^kistan, Vietnam, Indonesia) and from Africa 
(Congo, Ethiopia). At the other extreme, tall and heavy infants all come 
from European and U, 8. populations. 

At 4 years, contemporary populations of children are found to 
differ as much as 7 inches (18 cm) in mean height and 13 pounds (6 kg) 
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in mean weight, Again, the shortest and lightest children come from 
populations living in South-Central and Southeast Asia (such as India, 
Vietnani, and Pakistan) and Africa. The heaviest and tallest 4'year- 
olds come from the United States and Europe. 

At 8 years, contemporary populations of children around the 
world differ as much as 9 inches (23 cm) In mean height and 25 pounds 
(113 kg) in mean weight, The tallest and heaviest children come from 
Europe and the United States, Among the short, lightweight children, 
most are from India, Pakistan, Thailand, Burma, and some parts of 
Latin America, especially from Mayan Indian populations. 

Among contemporary samples of adolescents around the world, 
average standing heights for girls at 13 years vary as much as 8.7 
inches (22 cm) and average body weights as much as 44 pounds (20 kg). 
Short, thin girls are found in Southeast Asia, Oceania, South America, 
and Africa; tall, heavy girls In Northern and Central Europe, Australia, 
and the United States. Average standing heights for adolescent boys at 
age 15 vary as much as 10.6 inches (27 cm) and mean body weights as 
much as 57 pounds (26 kg). Boys from the United States, Northern and 
Central Europe, and Eastern Australia are considembly taller and 
heavier than boys from Southeast Asia, Oceania, South America, and 
Africa. 

We should keep in mind that some of tht? differences in bociy si^c 
among human populations may be adaptive responses to the environ- 
ment. Baker (1966, 1971) has pointed out that ecologically stable popu- 
lations are rhore likely to show genetic'adaptatibns thari ecologically 
unstable ones. Genetic differences appear more likely to be related to 
stable physical stresses of the environment, such as temperature 
(Roberts, 1960) and altitude, than to more changeable stt^esses, such as 
those produced by cultural deprivation or affluence. 

These data from cross-sectional studies of contemporary samples 
of different ages in different parts of the world tell us something about 
the final product of physical growth, but we need longitudinal-process 
studies to tell us something about the rate of growth and maturation 
and about critical time periods, when environmental factors may im- 
pinge on the growth of the child and retard or accelerate it. 

Evidence from Longitudinal Studies 

There are now available results from about a dozen longitudinal 
studies of physical growth and development in L^tin America (Mexico 
and Guatemala), Africa (Tunis, Senegal, Nigeria), the Middle East 
(Lebanon, Iran), Asia (India, Thailand), and Australia (Amirhakimi, 
1974; Blanco, Atheson, Canosa, & Salomon. 1974; Boutourline- Young. 
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1973. 1974; Cravioto, Birch. Licarclic. Resales. & Vega, 1969; Dikshit, 
Agavwal, & Purvvaul, 1969; Falkner, Pernot-Roy. Habich. Senecal, & 
Masse, 1958; Francis. Middleton, Penney, & Thompson, in prepara'^ 
tlon; Harfouche, 1966; Janes, 1967; Malina, Hablcht, Yarbrough. & 
Martorell, unpublished manuscript; Mata. Beteta, & Garcia, 1965; 
Perez Navarrete, Vega Franco, Vilchis, Arrieta, Santlbanoz. Rivera, & 
Cravioto, I960; Smith & Hauck. 1961; Swaminathan, Jyothi, Singh, 
Madhavan,& Gopalan, 1964; Udanl, 1963). 

Physical growth. When we compare the physicaUgrovvth curves of 
middle- or uppei'-class children from developing countries with those 
from U.S. and European longitudinal studies, we cannot help but be 
impressed with the similarity of growth patterns of normal children 
from different parts of the world. Longitudinal comparisons among 
economically favored children of different ethnic backgrounds indicate 
that differences in height and weight are relatively small— at best 
about 3% for height and about 6% for weight (Hablcht. Martorell, Yar^ 
brough. Malina. & Klein. 1974). 

In contrast, differences between these welUoff children and those 
from the same ethnic stock who live in the poorest urban and rural 
regions of the developing world approximate 12% in height and 30% in 
weight. Differences in physical growth of pieschool children associated 
with social class are much greater than those that can be attributed to 
ethnic factors (Lechtig et ah. 1975a. 1975b). 

The physical-growth rate for poor riirsl arid urban children in 
most of the underdeveloped areas is quite similar, whether we look at 
the growth curves from West Africa. North Africa. Iran. India, Thai^ 
land. Oceania, or Guatemala. The gain in height and weight is satisfac- 
toi7 for the first 3 to 6 months; the rates then drop and throughout the 
preschool years do not again approach the standard set by well- 
nourished children of the industrialized world (where economic and 
social conditions are more favorable) or the norm of the better-off elite 
in their own country. These results are strikingly uniform; obviously^ 
the observed behavior is not related to any racial characteristic. 

A similar pattern can be recognized when one cQmpares data on 
head circumference for samples of children from various geographic, . , 
ethnic, and socioeconomic backgrounds. Studies of middle-class 
Caucasian children from Boston. Denver, and California and of 
middle-class Japanese children from Tokyo consistently report a larger 
mean head circumference than studies of rural Guatemalan Ladino 
children and children from the poorer sections of Bornbay, Hyderabad, 
and South India of the same age. These differences in head circumfer- 
ence are relatively negligible at birth but are obvious by approxl- 
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mately 6 months and btjcomu greatgr by 1 to 1 V4 years uF age, parallel- 
ing the simultaneous drop-ofT in the raty of growth In height and 
weight. This would seem to strongly implicate environmental lactors 
operating during the first year of life. At the other end of the curve, the 
age of onset of the prepuberta! growth spurt is alnu delayed by une to 
two years (Guzman, 1968). 

One can deduce from these iongltudinal data that the general re- 
tardation in heightp weight, and head cireumfeienee musl be the result 
of a succession of InsultSp beginning at ages 3 to 6 months and continu- 
ing for the remainder of the first year and throughout the second year. 
The resulting net loss is then maintained during the remaining pre- 
school years and Is eventually reflected in a delayed appearance of the 
prepubertal growth spurt. 

Skeletal maturation. Growth retardation in populations Irom 
poor rural or urban areas in the developing world is also evident in 
bone development, as can be seen in the results of studies in a North 
African population in Tunis, among Chinese children in Hong Kong* 
and in a Ladino population in Guatemala (Boutourline- Young, 1973; 
Chan, Chang, & Hsu, 1961; PCmw., 1955). 

The stage of skeletal maturation of an individual is must com- 
muniy judged, from an X ray of the hand, by the number and the de- 
gree of development of centers of ossification. Observations on samples 
o f 1 o we r-c 1 as s c h i 1 d re n f ro m G u a i e ma 1 a a n d T u n i s h a \^ e d e njo n s t ra ted 
bone retardation in terms of a lesser number ol ossification centers 
present in the wrist at specific agesi in the later median age at which 
different ossification centers appear, and in a reduced thickness of cot^- 
tide bones measured in the second medicarpus of the hand. The vari- 
ous procedures used in evaluation of bone develop men i lead, however, 
toasimilarestimateof time of retardation, about 2 yeai's in chronolog- 
ical age. These estimates coincide with the amount of retardation de- 
termined by measurements of height and weight. Generally, lower- 
socioeconomic-status (SES) boys tend to be somewhat more retarded 
in bone development than lower-SES girls. Apparently when physical 
development is affected by a deprived environment, the effects tend to 
"be mobe marked irt boys than' in 'girls (BlancO et al;, 1974), 

Sexual maturation, Menarche, the onset of the first menses, offei^s 
an excellent indicator of the sexual maturation of girls. The develop- 
ment of secondary sex characteristics, such as pubic hair and breasts 
in girls and fecial hair in boys, does not offer the ease of recording a 
present or absent phenomenon that menstruation does. The effect of 
environmental factors on age of menarche is amply demonstrated. 
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Socioeconomic status, which affects nutrition and hygiene* is one of 
the key factors. Another factor acting on age of menarche is faniily size, 
with puberty occurring later in larger^sized families. Puberty is gener* 
ally later in rural than in urban areas of the developing world. Nutri- 
tion, hygiene, and intensity of sensorial stimulation have all been 
suggested as factors contributing to the differences in median ages at 
menarche. For example, a study of adolescent girls in Guatemala 
(Sabharwal* Morales, & Mendez, 1966) reported a significant differ- 
ence in the median age of menarche between middle-class urban girls 
(less than 13 years) and girls living in rural poverty (14J years). Com- 
parable differences in onset of menstruation have been reported for 
African and Asian populations (Hiernaux, 1971) and in Europe for ado- 
iescent girls who were exposed to nutritional deprivation in World 
War 11. 

SECULAR TRENDS 

Growth retardation in a population is generally accepted as being 
neither a fixed nor an enduring situation. Improvement occurs in the 
course of time as socioeconomic conditions become better, bringing 
enlightened health practices and progress in nutrition. Perhaps the 
best illustration is that of Japanese children: from 19O0 to 1964 a con- 
sistently increasing trend for both height and weight was interrupted 
only bythe stress and scafcities associated with the Second World 
War* when average height and weight of Japanese children actually 
decreased. The trend resumed, however, in the mid4960s and is well 
established today (Hiernaux, 1971)= 

EFFECTS OF INFANT STIMULA TlON 

Complemenlai^ evidence from experimental animal studies, 
from cross-sectional surveys of ethnographies In the Human Relations 
Area Files, and from longitudinal studies in the Uniiud States indicate 
that infant stimulation, even of a somewhat stressful nature* may lead 
to an increase in rate of growth'and size attained in adulthood. ^- 

Animal studies show that rats and mice stressed in infancy, either 
by petting or by mild electric shock, grow faster, have longer skeletons, 
and achieve earlier sensorimotor coordination. The assumption is that 
this mild stress in animals during infancy leads to a higher output of 
adrenocorticotropic (ACTH) hormones in the pitultan/ glands. 

In various mammalian species, ornithine decarboxylase (ODC) is 
the first and probably rate-limiting step hi polyamine biosynthesis. 
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and it is elevated in tissues undergoing rapid growth and differentia- 
tion. Butler, Suskind, and Schanberg (1978) demonstrated that pre- 
weanling rats deprived of active mothering behavior (by placement in 
a warm incubator for an hour or more) showed a 50% reduction m 
ODC activity in the brain and heart. This decline was not caused by 
lack of nutrition or the action of adrenal hormones. Instead, these 
studies suggest that active maternal behavior is necessao' to maintam 
normal polyamine metabolism in the brain and heart of the pup dur- 
ing development. 

Following up on the leads from animal studies, Landauer and 
Whiting (1964) examined 38 societies (drawn from the ethnographies 
contained in the Human Relations Area Files) that practiced relatively 
stressful infant care In the first two years and related these practices to 
reports on adult male height in these societies. Societies that molded 
infants' heads and limbs, or pierced their noses, lips, or ears, or cir- 
cumsized infants, or inoculated or burned tribal scars into mlants 
skin had males who were on the average 2W inches (6.4 cm) taller than 
males in societies who did not practice these types of stressful infant- 
care practices. The a.ssociation between stress and height was statisti- 
cally independent of other factors thought to influence stature, such as 
race, climate, mode of subsistuncc, and diet. 

In addition, a check was made against data irom two longitudinal 
studies of growth and development in the United States, one at Berke- 
ley California, and the other at the Pels Institute in Yellow Spnngs, 
Ohio (Whitini, Landhuer, & Jones, 1968). The participams in these 
studies had been infants in the 1920s and 1930s, prior to mandated 
universal vaccination programs. With parental stature controlled to 
eliminate the effect of genetic factors, the adult stature of mfants in= 
oculated before 2 years of age was signincantly greater than that ol 
infants not inoculated, 

CONSEQUENCES OF POOR GROWTH: 
ftEPRODUCT/VE RISKS 

I will now turn briellv to a consideralion of the reiationship be- 
• twcen a woman's size, as record of her grONvth, a.nd her reproductive 
performance, for it seems evident that the competencies of women as 
childbearers are inlluenced long before they have grown into repro- 
ducers (Birch &. Gussosv, 1970). 

Let's take a brief look at a chart that summarizes some ot the 
relationships between socioeconomic status and low birth weight in 
developing countries (Figure 3=5). It can easily be seen that women 
from low-SES groups, whether rural or urban Ladinos from Guatemala 
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Figure 3-5. Influence of sociQeconomic status on birth weight In preindus- 
trialized countries. Numbers of cases are given in parentheses. (From 
"Matemaj Nutrition and Fetal Growth in Developing Countries: Socic?- 
Economic Factors," by A. Lechtig et aL. American Journal of Diseases of 
Cliildmu 1975. 129, 435, Copyright 1975 by the American Medical As-^ 
saclation* Reprinted by permission-) 



or urban Indians, have a higher percentage of low-birth»weight babies 
than women from the same countries %vho come from middle- and 
upper-class hotnes (Lechtig et al., 1975a, 1975b). 

The stunting of growth in poor women that is reflected in their 
short stature is one of the mechanisms through which poverty umy be 
Contributing to high rates of reproductive failure. A/ vicious" circle is 
operating here; poor women are ''at risk" at childbearing, when they 
are short, and they are often short because they are poor. Shortness of 
stature, especially among those who are poor, may be a consequmce of 
their exposure to Influences that have stunted their growth but may in 
turn lead to reproducti\^e risks that affect the chances for survival and 
the development of their own children. 

The relationships between height and reproductive performance 
of women have been examined extensively in Scotland (Thomson, 
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1963), in a perinatal mortality survey on the island of Kauai (Werner, 
Bierman, & French, 1971), in Hong Kong (Thomson & Billewizz, 1963), 
and in Nigeria (Baird, 1964). Thomson (1963) examined a series of 
more than 26,000 births in Aberdeen, Scotland, covering a 10-year 
period and found that the association betsveen decreasing stature and 
.increasing rates of prematurity, delivery complications, and perinatal 
deaths persisted for each parity and forage groups svithin parities. The 
association among height, perinatal mortality, and iieprqductive per- 
formance existed for each social class. Thus there is a double gmdient 
of reproductive casualty: prematurity and perinatal mortality rates 
Increase in each social class as height declines and increase within 
each height group as social class declines. Rates of prematurity and 
perinatal loss are lowest among the tall and wtdl-oir and highest 
among the poor and short. 

In the longitudinal study of the outcome of several thousand 
pregnancies conducted by Werner and associates (Werner, Bierman, <k 
French, 1971) on the island of Kauai, the incidence of low-birth-weight 
infants increased IVom 3% for women at least 67 inches (1 m, 70 cm) in 
height to 16% for women under 59 inches (Im, S2 crn). The same pat- 
tern held for both preterm and term pregnancies among those women 
who wereof predorninantly Oriental (Japanese, Filipino)or Polynesian 
(fulU and part-Hawaiian) descent. 

Thomson and Bjllewizz (1963) have published data Irom Hong 
Kong that shosv a sirnilar relationship between height and three in- 
dicators of reproductive casualty—prematurity , Cesarean section, and 
perinatal deaths— for Chinese women in their first pregnancies. Baird 
(1964), using data on all births in a Western Nigerian village, has 
likewise shown a consistent relationship between premature births 
and maternal height, Low-blrth-weight babies were born to 10.4% of 
the tall women and 17.9% of the short women. Cesaa^an sections and 
perinatal deaths were significantly moinj (Vequeni among the short 
women than among tall women. 

In summai^, women whose growth environment has been poor 
are at a greater risk in childbearing than aie those whose oppoi'tunities 
for growth and develop men I have been ndequate^ 

CULTURAL PATTERNING OF CHILDBEARING BEHAVIOR 

The cultural patterning of childbearing behavior can modify the 
risks involved in the process of human repr^oduction (such as perinatal 
stress and low birth vveight) that affect the physical devulopment and 
behavior of the offspring. 

All known human societies pattern the behavior of human beings 
involved in the process of reproduction. The widely scattered medical 
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and anthropological data on perinatal behavior have been extensively 
reviewed by Mead and Newton (1967). Beliefs concerning appropriate 
behavior in pregnancy, during labor, and in the puerperium appear to 
be characteristic of all cultures. Cross-cultural data can thus give us a 
perspective on certain aspects of the reproductive process that have 
been muted in industrialized cultures and that are nnore fully de- 
veloped in other cultures. 

The rites of pregnancy and childbirth in ti^aditional societies gen- 
erally constitute a whole. Often the first rites performed separate the 
pregnant woman from society, from her family, and even sometimes 
from her sax* They are followed by rites pertaining to pregnancy itself, 
which is a transitional period. Finally come the rites of childbirth, in» 
tended to reintegrate the woman and infant into the group to which 
she previously belonged and to establish her new position in society as 
a mother. This is especially Important when she has given birth to her 
first child or to a son (Gennep, I960). 

In both traditional and modern societies the set of formal acts 
established by custom or authority that surround pregnancy and 
childbirth ser^^e^two functions. Firstrthey lend support to the mother 
by "guiding'' her through the physiological and social change she is 
undergoing. Second, they serve to protect the mother and child from 
any harni during this tlmef 

The difference between traditional and modern cultures is based 
on a knowledge of the actual physiological process of pregnancy and 
birth. In traditional societies pregnancy is understood to a degree, yet 
it still remains a mystery. People have always sought spiritual expla- 
nations for what they could not understand. By supplying a "why," 
these customs are psychologically beneficial to the mother, especially 
in cultures where there is a high infant mortality rate. 

Ways of Reacting to Pregnancy 

Most cultures regard pregnancy as a time when special rules are 
to be follovved by the pregnant woman and .whan^spaciapemottonal 
and physical support is given by her family. The task of public-health 
workers and physicians who are trying to combat the large incidence 
of infant mortality and perinatal complications in the developing 
world is eased, insofar as they can depend on the recognition that some 
change in behavior is appropriate due to pregnancy and that the ac- 
tions of the mothtT do influence the fetus. However, Qxcessively strong 
feelings about pregnancy may too rigidly enforce inappropriate pat- 
terns- Examples are frequent restrictions against common protein 
foods during pregnancy and the occasional restriction of intercourse 
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A new mothar receives instruction in proper hualth care for her baby. 
(Photo by Jack Ling courtesy of UMICEF,) 

during most of pregnancy. A closely allied problem is that of shyness 
and embarrassment in connection \yith,pt:egnaniey.Reliictance4o tell- 
even close relatives about the existence of pregnancy may postpone 
special protective measures during the first three months, when the 
fetus is most vulnerable. 

Woman's Help to Other Women 

Although the economic support and protection of childbearing 
women are to a greater or lesser degree assumed by the men of their 
social group, practical direct assistance usually comes from other 
women. In most cultures, daughters, sisters, mothers, mothers^n-law, 
co-Avives, and other female relatives and women fiiends are regarded 
as the natural helpers during the childbearing process* 
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Women In traditional societies usually have attendants during 
childbirth, although in some groups delivery is done alone. As a gen^ 
eral rule, the attendants are close family members, usually older 
women and occasionally the husband or grandfather. In more transi- 
tional societies the inclusion of nonrelatives as midwives in delivery 
may be the result of a general decay of the social structure with its 
kinship orientation and the diffusion of Western medical knowledge, 

When sociaUrole differentiation has developed to such an extent 
that there is a person designated as a regular midwife, her personality 
characteristics are usually taken into account in her choice as a birth 
attendant, In the United States, practical nurses or registered nurses 
look after women in the hospital in the first stages of labor and post- 
partum, but these women are strangers, not friends or relatives. There 
is no requirement that a nurse have exparienced childbearing herself 
The physician, almost always a male, is considered the correct princi- 
pal attendant for the second and third stages of labor. 

Birth Patterns: Labor and Delivery 

There is a need for a detailed cross-cultural study on maternal 
* attitude toward birth and their correlations with management prac- 
tices, such as mechanical Intervention and administration of drugs, 
that may affect the behavior of the new-born (Horowitz: et al., 1977). 
Because cuUural attitudes are intimately associated with the manage- 
ment of birth, they may influence the outcome. In India, for example, 
by tradition the village midwife usually comes fnum the least-educated 
portion of the population, the Untouchable caste, because only mem» 
bers of such a caste may engage in such "dirty" occupations. Cross= 
cultural studies might also provide an opportunity to examine hy- 
* - potheses coTicernin^ the relation'of emotions to tHe vigor and efficiency 
of birth. 

Labor patterns in traditional cultures range from the most ex- 
treme laissez faire to the most extreme speeding of labor. Pressure on 
the abdomen is perhaps the most commonly reported mechanical 
labor-speeding device. Also, medication to speed labor appears to be 
known among many traditional cultures. 

The widespread use of labor-speeding devices, often ingenious 
enough to reflect considerable inventive effort, suggests that labor 
speeding is a central problem in the philosophy of obstetrics and in the 
management of parturient women. Cultures that emphasize the value 
of time may be particularly drawn to the philosophy of labor speed- 
ing> In our culture, labor speeding probably enables physicians to 
deliver more ^'patients'" than would otherwise be possible. 
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Delivury is pos^lblu in a grcal variuty of posilionH, A cruss-cullural 
survey of 76 non- European societies in the Human Relations Area Files 
(Mead & Nevvlon, 1967) found lhat 62 used uprighl poHiiions. Of these 
the most common poniiion was kneeling and the ne'xl most common 
was sitting. Some cultures use squalling and some standing positions. 
Many traditional people use pushing, pulling, and bracing devices to 
help the parturient in her expulsive efforts. In contrast, in the United 
States, delivery is conceived of as a surgical procedure. The position 
of the woman at birth is arranged as nearly as possible to conform to 
this concept. 

Newton (1970) has taken a look at the effects of the psychological 
environment on ease of birth, contrasting eross-cultural data and ex- 
perimental animal data. A cross-cultural survey of birth patterning re- 
vealed marked ditferences in the speed ot labor and delivery. Speedier, 
easier labor appeared to be related to the acceptance of birth as a nor- 
mal physiological phenomenon, uncomplicated by sexLial shame or 
fear-inducing rituals. In an attempt to test this hypothesis experimen- 
tally with animals, Newton applied disturbances during labor to mice; 
these resulted in reduction of labor speed immediately after the inter- 
ference. Mice continuously disturbed at term delivered first pups sig- 
nificantly later and had a 54% higher pup niurtality rate than controls. 
When expectant mice were rotated between familiar shelters and a 
glass fish bowl imbued with cat odor, spending equal amounts of time 
in each, significantly fewer births took place in the latter. 

Newton concludes that if humans are as sensitive as mice to the 
psychological environment during parluriiion, it is possible that pre- 
literate cultures that have used patterned disturbances in labor actu- 
ally have developed an indirect muthud of population control. In our 
own society the ef fect of taking a mother in labor away h'om her famil- 
iar environment to a hospital environment that may be extremely 
strange to her may be one factor contributing to a higher infant mortal- 
ity ra te among women f ro m m i nor i ty c u i t u res , 

SUMMARY 

Comparative annual growth rales around the world indicate that 
the most rapid population growth and the largest pmporiion of chih 
dren under the age of 15 are in the developing countries of Asia, Latin 
America, and Africa, In contrast, the induslriall^^ed societies of Europe, 
North America, and Japan represent a shrinking minority of the 
world's population. Their age structure, howeverr is more favorably 
balanced between dependents and adult providers than that of the de- 
veloping world. 
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Cross-sectional and longitudinal studies of physical growth on 
five continents indicate that group diflerences in height and weight 
associated with poverty, disease, and malnutrition are mijch larger 
than differences between ethnic groups that may have arisen as an 
adaptive response to climate and altitude. 

The growth curves of healthy, welNoff children iroin different 
parts of the world bear a striking similarity; in contrast, a significant 
growth retardation in height, weight, head circumference, bone de- 
vebpnient, and sexual rnaturatlon is evident among poor children 
from rural and urban sectors In the developing world. 

Studies of mammalian pups and cross-cultural studies of human 
infants have shown that active stimulation as well as imprDved diet 
and care lead to more rapid physical growth and differentiation of the 
central nervous system. Stunting of physical growth under conditions 
of deprivation contributes to a high rate of reproductive failures, com- 
pounding the risks to both women of childbearing age and their off- 
spring. 

The cultural patterning of childbearing behavior can riodify the 
risks involved in the process of human reproduction, which* in turn* 
affect the physical, cognitive, and social development of theoffspring. 
While most cultures regard pregnancy as a lime when spedal physical 
and emotional support is given to the pregnant woman by lier family, 
there are large cross-cultural variations in attitudes toward pregnancy 
and childbirth and in labor and delivery paiterns. 
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Let us now take a look at birth and death rates, infant mortality, 
and life expectancy in different parts of the world. There are two rea- 
sons for our concern with these data: First, the rate of infant deaths in 
any population is an indicator of the level of health hazard to which 
that population is exposed. Second, a high rate of infant and preschool 
deaths in a population suggests survival with increased risk of damage 
to the survivors: "To know which are the killing conditions of life is to 
suspect which are the maiming ones, for in life, as on a battlefield, not 
all of the casualties die" (Birch & Gussow. 1970, p. 13). Thus, in iden- 
tifying that segment of the population in the developing world that is 
subject to the highest rate of infant loss, we are defining a group in 
whose surviving children we can expect to find not only a high inci- 
dence of poor physical health, but a higher-lhan-average prevalence of 
neurological damage, representing the aftermath of excessive exposure 
to hazards of gestation and birth, the kind of damage that would show 
up in impaired perceptual-motor functioning and impaired cognitive 
skills. Tables 4- 1 . 4-2, 4.3, and 4-4 show rates from selected high-income, 
upper-middle-incomc, lowcr-middle.income, and low-income coun- 
tries. 
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INFANT AND PRESCHOOL MORTALITY 

In many of the industriaHzed countries, the infant mortah'ty rate 
is now below 20 per 1000 live births (for example in the United King- 
dom, Canada, Japan, New Zealand, Austraria), although the United 
States, with 16 per 1000, is not among the leaders of the developed 
world in having reduced the infant mortality rate to the lowest re- 
ported level. In contrast, in many of the developing countries, with still 
meager resources and services for health care. Infant mortality rates 
range from 150 to 200 per 1000 births; that is, they are eight to ten 
limes higher than rates for the technically developed coun tries. 

The preschool mortality rate for children in the age range from I 
to 5 years is 30 to 50 times higher in the developing than in the de- 
Velupcd countries, so Lliat in buiiie ul iht cuuntrieb uf AiiiLLi, Asiu, ui 
Latin America, 30^40%, and in rural areas, up lo S0% of the children 
die before reaching the age of S years. In the developing countries, 
usually about half of all deaths lake place In the age group below 5 
years (Djukanovic & Mach, 1975), 

Life expectancy (at birth) is almost one-third shorter in develop- 
ing than in industrialized countries: accord Ing to 1975 data, It was 43 
years in Africa and 50 years in Asia, compared with 71 years in Europe 
and North America {Utiited Naiimis Deijiographic Yearbook, 1975). 

Strong contributors to high infant moitality are (I) maternal ill 
health during pregnancy, due to the strain of too early and tcjo many 
pregnancies, (2) fetal malnutrition, due to maternal anemia arid mal- 
nutrition and food taboos that apply to the consumption of eggs and 
milk, meat, and legumes during pregnancy, (3) low birth weight, (4) 
fetal infection through maternal syphilis, and (5) obstetric complica-^ 
tions, due to unsanitary conditions of Llellvery and pelvic deformities 
that are more prevalent in small muihers. 

In a study of patterns of murtaliiy in childhood in the Latin Amer- 
ican hemisphere (Puffet^ & Serrano. 1973), maternal concUtlons and 
difricult labor as underlving causes of deaths and other complications 
of pregnancy and childbirth increased more than tenfold when reports 
of causes of infant and preschool mortality w^ere compared with an 
actual assessment of cayes In ten dllTerent lucationn. Surprisingly high 
proportions of deaths in the neonatal peiiod were of new-barn infants 
of low birth weight, 

CHIEF HEALTH HAZARDS FOR SURVIVORS 

The chief hazards to chil . health and survival In developing 
countries are malnutrition, veclor^borne diseases, gastroinlestina! dis- 
eases, and respiratory diseases, a disease ptittern very similar to that 
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prevalent in Europe and the United Statej some 100 or 150 years ago. 
This pattern results from poverty, ignorance, and grossly unsanitaH? 
environments and can be prevented, given a minimum of income, 
adult education, sufficient food, latrines, clean water, and minirnum 
siandards of local health services (Djukanovic & Mach J975), Tropical 
diseases apart, there is little difference in the pattern of communicable 
diseases between children froni the developing countries and the 
Western world, except for severity or extent, since in the former group 
they strike a markedly debilitated host (Jelliffe, 1970). 

An example of the devastating effect of diarrhea on growth and 
survival of children in developing countries has been reported by Mar- 
torell, Yarbrou|h, Lechtig, Habicht, and Klein (1975). Their study in- 
cluded 716 rural Guatemalan children, ranging in age from 15 days to 
7 years. Growth variabUs investigated %vere semestral and y^rly in- 
crements in height and weight. The number of days ill with diarrhea, 
fever, and respiratoiy Illness per semester or year were used as indi- 
cators of morbidity/Children less 111 with diarrhea had significantly 
larger increments in height and weight than children who were ill with 
diarrhea a greater percentagf of tline. In contrast, fever and respira- 
tory' illness did not affect growth rates substantially. This finding high- 
lights the fact that diarrhea is a major public-health problem in de- 
veloping nations. It ranks first among illnesses as the main cause of 
death in children under 13 years of age in Latin America. 

The impact of diarrhea on growth is most likely mediated by de- 
priving the young child of the nutritional resources needed for growth. 
Nutritional resources may be reduced due to decreased food intake 
resulting from the anorer^ia that accompanies most illness. In addition, 
the supply of available nutritional resources for growth is decreased by 
the metabolic responses to the stress brought on by the infectious pro- 
cesses. The synergistic interaction among diarrhea, infection, and mild 
to moderate protein^caloHe malnutrition Is the main killer of Vz billion 
children in the developing countries of the world, a number that stag- 
gers the imagination, 

A number of other diseases that make a devastating impact on the 
health and survival chances among children in the developing coun- 
tries are harmless in the technically developed world, because they 
afflict a sturdy and well-nourished host. Tuberculosis, for instance, is 
well under control in Industrialized countries, but there are many 
children with active TB in develDping countries. Infections of the 
lower-respiratoiT tract lead to death rates as high as 50% among chil- 
dren in developing countries who ai^e admitted to hospitals. Epidemics 
of whooping cough occur regularly there and kill many of the younger 
children affected. Measles run a much more malignant course among 



CHILD^HeALTH PROBLEMS AND HEALTH-CARE SYSTEMS SB 



children in the developing than in the industrialized world, the death 
fate being from 10 to 100 times higher than in Europe and North 
America. Intestinal parasitic worms affect an estimated 50%-^70% of 
the children in developing countries and can cause serious damage to 
renal and alimentary tracts. FinaUy, malaria is making a comeback in 
parts of the world. As a direct result of antimalaria programs by 
UNICEF and WHO, nearly H billion more people were living in ma- 
laria-free areas in the 1970s than in I960, but even now an estimated 
70%-75% of African children are affected by this disease, although 
knowledge and means of prevention cKists. 

An excess of female over male martality has been noted among 
children in de veloping countries. Below the age of 10 years, the mortal- 
itv of girls exceeds that of boys in many Asian, Latin American, and 
African countries, the reverse of a trend obsein'ed in the industrialized 
world. If in the countries concerned social customs afford a greater 
protection to the health of boys than of girls, this is a problem that 
needs to be given both national and international attentian in plans to 
provid. jlevant health care and education (Uniied Nations, Depart- 
ment of Economic Affairs, 1971). 

Lest we despair when confronted with these sad statistics, we 
need to take a historical as well as a croris-cultural perspective. The 
child-health situation in Europe and the United Stales in the last cen- 
tury was quite similar to that in the developing world today. Up to the 
middle of the I9th century, chiUhheaUh services were virtually 
nQnexistent in crQwded urban areas- The plight of children in Charles 
Dickens' England was also common throughout the Uniied States, 
Elisha Harris, a physician, describes the conditions in New York City 
in 1854: 

Cholem is mnipant. the heat inten^u. luid rnuny inlantsaru lurmoduul in 
alms houses. In a single hut aluny tho rlvcr abuul 34th Street, you ean 
find infantH lying on the flour and receiving hutiled (bod until thuy die. 
Abuul LOOO such inlants ar^^ larmed uut each yijar and 900 uf them svill 
not live to sec their lirst birthday i KrutLiinKMV 1969|. 



KEY ISSUES IN PROVISION OF MA TERNAL- AND 
CHILD^HEALTH CARE 

We have seen from this brief review thai in the less-dcvcloped 
countries child development and health are still duminaied by the 
^'unholy trinity" of diarrhea, infectious diseases, and nutritional defi- 
ciency. While many childdiealth problems are associated with poor 
socioeconomic conditions, it is estimated that health personnel can 
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This child receives a vaccination as part of a preventive-madicine 
program, (Photo by Minca courtesy ofc UNICER) 



organize services that will prevent more than half of the deaths in in^ 
fancy and early childhood, without awaiting any great changes in the 
socioeconomic environrtient. 

One of the problems that hinders the accomplishment of this goal 
is the unequal distribution of health care In populations of developing 
countries. Although three-quarters of the populations in most coun^ 
tries in the tropics and subtropics live in rural areas, three-quarters of 
Western-trained doctors live in metropolitan areas. Three-quarters of 
the infant and preschool children's deaths are due to conditions that 
can be prevented at low cost, but three-quarters of the slim medical 
budget of developing nations is spent on curative services in urban 
areas, while less than 15% of the rural population is within walking 
distance (5-6 miles) of any kind of adequate health facility. The key to 
reaching '^at risk" mothers and children lies in finding ways to provide 
health services for those who are now inadequately provided with such 
care, such as rural and remote populations, slum dwellers, and 
nomads (Djukanovic & Mach, 1975). 

Faced with the large probleni that exists, child^hefiith workers in 
the developing countries have to use limited stafiF time and resources in 
relation to local priorities, adaptation, and training (Jelliffe, 1970; 
Morley, 1973). 
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Priorities 

An awareness of the size of the young-child population and the 
magnitude md type of their health problems must be created for 
politicians, national planners of economic development, health admin- 
istrators, tuachers of medical and paramedical personnel, and ulti- 
mately for those of us in the developed world who need to share ^A?ith 
the developing countries the cost of providing training and services. 
Without this, sources of funds and a suitably trained staff cannot be 
expected. Since the problem is so great, humanitarian considerations 
have to be weighed against the number of children affected by dis- 
eases, and amenability and cost of treatment or prevention weighed 
against the realities of available money, staff, and equipment. This is 
where the concept of ''high-risk" mothers and children can play an im- 
portant part in the overall sorting process (International Union of Nu- 
tritional Sciences, 1977). 

A set of risk factors that are helpful in predicting which babies 
might become vulnerable In the neonatal period and Infancy has been 
provided by the research team from the Institute of Nutrition for Cen- 
tral America and Panama (INCAP) in Guatemala (Lechtig, Delgado, 
Yarbrough, Klein, & Martorell, 1975) and by the International Union 
of Nutritional Sciences (1977) in their guidelines on the at-risk concept 
and the health and nutrition of young children. Werner (1977) and 
Wemer and Smith (1977) have also identified a list of about a dozen 
(biological and psychosocial) variables that showed significant rela- 
tionships across time with a wide range of developmental disabilities 
at 2, 10, and 18 years in a longitudinal study of Asian-American chil- 
dren that spanned two decades. 

Adaptation 

Services and programs must be based on the assessment of local 
priorities and should reflect an imaginative deployment of limited re- 
sources. Instead of putting emphasis on building costly, prestigious 
hospital wards in the capital or district centers of developing coun- 
tries, there i§ a much greater need lor lovv-costi simple, rural health 
centers, which are nearer, cheaper, and less likely to lead to cross- 
infections. The emphasis should be on (1) preventive measures, (2) 
health and nutrition education, (3) health-care needs of mothers and 
children, (4) utilization of simplified forms of medical and health 
technology, (5) ai^sociation with some iraditional forms of health care 
and use of traditiunal practitioner?, and (6) respect for the cultural 
patterns of disease ideology (Djukanovic & Mach, 1975). 
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Training 

Both the industrialized cind the duveloping countries art* begin- 
ning to realize that in order to adequately serve the mother-cliild popu- 
lation, there is a tremendous need for increased numbers of primaiy- 
health-care workers who have undergone simple training and who 
should be selected in consultation with the community. This will per- 
mit scarce trained personnel to use their talents for supcm'islcin and 
training of junior personnel. This is becoming a world trend, only more 
obvious and draniatically urgent In less-developed countries. It is no 
longer a question of who traditionally has carried out a particular func- 
tion in covering maternal- and child-health sein^ices, but rallier who 
can be trained to undertake it (Working Group on Rural Medical Care, 
1973). All other levels of the health system should be reoriented to pro- 
vide support (referral, training, advisory, supervisory, and logistic) 
to the primary-health-care level (Djukanovic & Mach, 1975), 

CULTUmL PATTEFtNS OF DISEASE IDEOLOGY 

In many of the developing countries practitioners, whiilier they 
arc physicians, nurses, or paramedical personnel, will have to conrront 
an indigenous medical systeni and an indigenous ideology of disease, 
prevention, and cure that differ from our V^/estern rational, scientific 
system (Jelliffe & Bennett, I960: Jelliffu, 1970). Quite prevalent in 
many parts of the developing world are magiual, supernatural expla- 
nations of childhood disease. Diseases are believed to be due lo such 
agencies as sorcerers, black magic, curses, witchcraft, the evil eye, the 
influenceof ghosts, unfavorable stars, or a^ a result of the infringement 
of rules or the bix-aking of taboos by the parents of the child (Maloney, 
1976). What varies greatly, too, across cultures, is the active resistance 
against, or passive acceptance ol, diseesa and death. 

Considerable efforts in many developing countries with high in- 
fant and preschool mortality rates are spent on "preventive'' incasures. 
Young children wear charms or aniulels around their neck; they may 
have sears on their body and lace or cual around their eVt:s, Shortly 
after birth or after the naniing cereniony, sncrifices may be made to 
propitiate the gods, and the iiiuther ol^ten adheres to a strict system of 
dietj exerciseSj and purification. 

Indigenous Medical Practitioners 

There is a wide range uf indigenous medical practitioners in the 
developing countries, such as the shaman in Nepal and the witch doc- 
tor in Africa, both of whom arc niagic-religious representatives. There 
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are also secular mudical practitioners, such as the praclitionei's of 
Ayurvedic medictnu in India and physicians in China who use 
acupuncture in tlierapy. 

Treatrnenl annong representatives ol indigenous medical sys turns 
varies greatly. It may include psychoiherapyi such as spells, charnis, 
and eKordsing; herbal remedies, such as teasi powders, orenenias; or 
physical nianeuvers, such as physioihfcTapy, hoi and cold baths, scar- 
ring, branding, and acupuncture. Often these procedures may be just 
successful enough to coincide with a selMimiting disease pmcesSi so 
that they remain respectable and hold their own in competition with 
the litlle-understood skills of the "Western" doctor. 

The chalknge for the future will to investigate the posiiive 
aspects of non-Wcstci^n systems of medicineand to combine theni with 
the scientific principles of the West. While Western medicine may b« 
very successful in healing the body, non-Western medicine may have 
some real contributions to make to the healing uf the mind and to the 
curing or prevuiition of a variety of emotional and psychDSoniatIc 
problems. David Landy's "Role adaptation: Traditional curers undur 
the inipact of Western medicine" (1974) is an excellent diHcusstoii of 
the elTeets on the cur^rs role of the contest between .indigenous and 
Western niedicine. He analyzes the adaptation of th^ role of the tradi- 
tional healer in a wide variety of societies from Africa, Asia, and Laiin 
America that are unclergoing rapid accultuiuition and among suliciiU 
tures in the United States, such as the Cherokee and Navalio IrMiiar^s. 

As the causes of diseases become more controllable, through p\f> 
vention and public^health measures, and more predictable, through 
intervention by drugs or surgery, tmditional cUi^ers will face greater 
challenges. Indigenous curers can cuexistin a coniplemcniaiy lashion 
with the specilic medical system, in adaptive, attenuated, or emgrg- 
ing new roles ^ though generally they becpme or remain advocates of 
conservailve beliefs about cauj^aiiun, diagnosis, and cuie or diseases. 
Emerging roles may be quasi-medicah such as those of the primary 
health wurkcr or health visitor on the Navaho Indian reservations in 
the southwestern United Slates, a rule created by the donor culture in 
the hope of bringing about acceptance of Western medicine more 
quickly and effectively, 

Jelliffe (1970), who has written eNtensively on the subject of cuU 
lural patterning of health behavior, suggests (1) an investigation of 
local practices, with special reference to cuHtams, taboos, supersti- 
tions, and magical beliefs, not only in infancy and childhood, but dur- 
ing pregnancy and lactation; (2) an unprejudiced analysis of the value 
of these niethods in their particular so-ial and geographical setting: 
and (3) an adoption of a curative and preventive healtl>care system, 
based on beneficial local customs, niodlfied or improved, if necessaiy, 
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by scientific knowledge, togethtT %vith the elimination of harmful prac- 
tices. He suggests that " neutrar' custorns are probably best left alone, 
Many traditional beliefs and practices indeed have intrinsic val- 
ues. Among beneficial practices are demand breast feeding and Jhe 
close physical contact between infant and adult "that seems to be 
characteristic of many iAfrican societies. Among neutral or Innocuous 
practices appear to be the \vearing of beads and bangles, the aibbingof 
the infant with oil, or outlining of the eyes with carbon mixed with oil 
to keep a%vay the evil eye that are common in India and Nepah Harm- 
ful practices may be thu highly restrictive Bwaddling of new-borns 
found among sorrie Latin American Indian tribes and Malays, resulting 
in an Increased incidence of congenital di^igcation of the hip, the use of 
a pigment containing lead sulfide as an embellishment of the eyes in 
parts of Africa, and the abandonment of breast teeding in favor of di- 
luted and contaminated bcttled milk, a custom that has unfortunately 
led to an increase in riarasnnus am ong vciy young children In the de- 
veloping world. 

In the future a cJicliolomy may develop, whereby some types of 
illnesses are thought to be curable by scientific methods, while others 
continue lu be regarded as due to supernatural causes and in need of 
indigenous ireatnient. In many rural areas of developing countries, the 
existing maternal^ endcIiikUhealth clinics or hospitals have done rela- 
tively little to take over health care from the traditional practitioner. 
Individuals in thecorrntiunity tend to be more flexible about the accep- 
tance of r?w^/??^^i/ than in iheir bel iefn about crtns^^/iD«, 

ALTERNATIVE APPfiOAMES TO MATERNAL-^ AND 
CHILD^HEALJH CAfiS 

For the reader interested in alternative approaches to meeting 
basic health needs, a book by Djukanovic and Mach (1975), based on a 
joint UNlCEF/WrtO nudy, descTibes a number of innovative and 
promising health-care programs in the developing world. Here are 
sDme examples frum SL^veral developing countries: 

Metemity Care 

In various to^ms, help lor delivury is available in all communities 
around the worUl, usually by okler women who are respected and lis- 
tened to by the majority of younger mothers. Some countries are now 
tiding to improve the .skillsofthe Iraciitional provider of maternity and 
child care. With Iniprovad training, traditional birth attendants can, 
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in addition to providing more hygiijhic delivL*ry, stress tlic imparlance 
of the nutrition of the e,^pecianl mother, encourage continued breast 
feeding, provide information about family phmning, and recognize and 
refer complicated cases to maternity ur hospital clinics. 

In Africa, some communitii?s in Senegal and Mali have con- 
structed with government suppoji i\ gruup of traditional houses serv- 
ing as a rural maternity cenitM' tor a group of villages, YillageH are 
invited to choose a younger wompii- iti the 35-45 age group, for train- 
ing as the village midwife. The village midwife arranges a roster of 
birth attendants so that two or four are uKvays available (United Na- 
tions Children's Fund, 1977), 

Just as many pregnant worTien use traditiunal rnidwtves for de- 
livery, they go to the practitioners of inUigenuuH medicine in ease of 
■sickness because they have more confidence in the traditional healers. 
Some health services are trying i«i Imp rove the situation by bringing 
these practitioners into some ff^rni uf cooperation with Westem- 
trained health personnel liunf * "e their knowledge of drugs, hygiene, 
and prevention— for exampie, India and the People's Republic of 
China (Djukanovic & M... s^'?7S; SiUel. 1973; Wray, 1975). 

Home Visiting in Urban Slunis 

Sonie countries are ustablishing a earns uf health workei^s who 
will be sufficient ly numerous tu visit every h? use, sonielirries as often 
as once every other month. This opens up puK;i\b?;pu.\ ibr p^^evemive 
health seinMces, Imniunizations, Hutilth and nunui^,*n education, and 
simple family-planning sei'vice^, E^^niples of thin approach have been 
reported from Colonibia and Co^ua Rica (Aguirre & Pradllla, 1973; 
Pradilla, Stickney, Buce» Aguirre, U Fajardo, 1975). 

In Colombia, a primary unit set up to serve a Hemlurban pop- 
ulation uf abtnu 7000 at the pcMini^ner of a large city. It consisted of 
13 health volunteers, each one in ch^trge of 100 families, their basic 
tasks beuig periodic visits every two moiiths to every single family. 
There they gathered infornmtiun on vital hicts, disease episodes^ and 
carried out health, nuttMtion, and iainiiy-plunning education. The vol- 
unteer personni'l consisted of girl%. 18 yearn or older, who had at least 
five years of primary school educatiunand were recruited from the com- 
munity. After a two-year period, tht^ volunteers became eligible for a 
course for nurses' aides. On the ne^^t level was a service unit with Four 
public-health nurses* aides, respoti&ible for the training and supervi^ 
slon of the volunteer personneh vpginal smears* pre- and postnatal 
supervisioni follow-up of conirac*-'ptive methods, immunii^ation* ini- 
tial treatment of nmst common iUnesKes, and control of TB and refer- 
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ml to a hospital if necessary. On the tFnrd level was a planning, train- 
ing, and supervision unit consisting of a sixth^year medical student and 
a registered public-health nurse. This health-service system covered 
more than 95% of the children and mothers in the most vulnerable 
segments of the population, at the cost of $40 per person per year. The 
results, after two years, showed a decrease in infant mortality rate from 
80 to 40 per thousand, a decrease in the birth rate from 60 to 41 per 
thousand, and a significant drop In the Incidence of diarrhea, TB, and 
mild to moderate protein-calorie malnutrition. 

Extension of Rural Health-Center Networks 

In India, one of the aims of UNICEF and WHO is the extension of 
a rural health^service network that consists of a main center with five 
to seven subcenters, for a population of about 50,000 people, and pro- 
vides family planning, as well as preventive and curative services. The 
staff includes paramedical personnel for prenatal and postnatal cai^ 
and local doctors or midwives for delivery. 

Tanzania, in East Africa, is planning networks of rural maternal- 
and child-health centers; that Is, one rural health center for every 
50,000 persons and one rural dispensary for every 7000 residents. If 
successful, 90% of the rural population will live within 10 kilometer^ of 
some fbrm of health service, quite in contrast to many develDping 
countries, where only 10r^l5% of the mother and child population 
has access to unv medical care. This network is being staffed with medi- 
cal assistants (at leafd 1 1 y^ars of schooling) and rural medical aides (at 
least primary educatiun), both of whoni ait? given three years of medi- 
cal education. Other support personnel are inaternaS' and child-health 
aides, former village midwives, and health auKiliarieH, tocal girls aged 
16=20 years with prinmry schooling and at least 3-6 months of 
fieldwnrk training at a rural health center or dislrici hospital. The 
medical assistant in charge of the rural heallh center. The matern^- 
and child-health aides, with the help of iho health auxiliaries, provide 
prenatal and postnatal care, conduct normal deliveries and child- 
health clinics, give heallh and nutrition education, and provide child- 
spacing services (Djukanovic & Mach. 1975). 

Maternal- and Child-Health Care in China 

A comprehensive system of maternaU and child-health care, with 
a strong community base, has been developed in the People's Republic 
of China (Djukanovic & Mach, 1975; Kessen, 1975; Sldel, 1973; Wrny, 
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' A medical team delivers hi*alth sui%mcos eq a Malaysiun vlHagu, (Photo 
by Supachai courtCHy uf UNlCEFj 

1975). The rnajority of people in mainland China (some 80%) still live 
in rural areas. Many live in communes, which range in population 
from lOiOOO to 60,000. Of the remaining population, & considerable 
proportion live around and work in factories. In the communei the 
neighborhood, and the factoiy, the pubHe has a voice in the alloca- 
tion of resources for health care and in the selection of personnel for 
training. 

The sy$tem. At the most peripheral level in the hcalth-care sys- 
tem are the product ion-team health posts, which serve a small rural 
commune» usually about 200 to 300 individuals. These peripheral posts 
provide primary care, maternal- and child-health supervision, Im- 
munizations, and family-planning services. The health-care personnel 
on duty— health aides and "barefoot doctors"— have veiy limited 
training. 

More difficult problems are referred to facilities that are better 
equipped. In ruml communes, patients are referred to a production- 
brigade health center, which serves 1000 to 3000 people and is staffed 
by several barefoot doctors who have more training, rnore equipment, 
and a greater variety of drugs to work with. One barefoot doctor in 
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each brigade, a svoman, is designated as the maternity specialist.; She 
attends deliveries and properly inserts lUDs and performs abortions. 
Commune hospitals vvlth 20 to 50 beds are staM by Western^tyle 
and traditional physicians, nurses, and other health technicians and 
serve up to 60,000 persons. 

In the cities, nnedical workers, with periodic visits from doctors, 
mn residents' comniittee or lane health stations for a population of 
1000 to 8000. Neighborhood "street'' hospitals or clinics are 
ambulatoty-care facilities, serving 30,000 to 60,000 people, and are 
staffed by both Western-style and traditional doctors, as well as nurses 
and midwives. Large factories have their own health-care systeni with 
first-aid posis in the foctory itself, small health posts scaltered 
throughout the factoiy^ housing area, and in many cases their own hos^ 
pitah 

The reason that Chinese paramedics are so effective is that they 
are selected by their peers on the farms, in the factory, or in the city 
neighborhoods for their special training, after which they return to 
their working location and position. The more talented also have step» 
ladder careers: most of the medical students in China today are former 
barefoot doctors. 

Family planning. The family-planning campaign now being car^ 
ried out in the People s Republic of China i^ considered by a number of 
observers to be the most effective anywhere in the developing vvorld. A 
massive campaign to encourage the deferment of marriage until the 
mid^aOs for women and the late 20s for men has been underway for 
several years- The rapid increase in the education level of the popular 
tion and the high proportion of women gainfully employed (about 
90%) are factors that contribute to limit family size. Both health work- 
ers and neighborhood birth-planning committees urge a two^child 
family with a four-year interval between the children. A complete 
array of family-planning services, including pills, lUDs, condoms, 
sterilization procedures, and abortion, are provided free. 

As a consequence, the birth rate in the People's Republic of China 
appears to be somewhere around 20 per 1000. in contrast to the other 
two large Asian countries. India and Indonesia, where the birth rates 
are 35 per lOOO and 38 per lOOO. respectively. 

Antenatal and obstetrical care. The chief purpose of antenatal 
care in China is to identify high-risk women in order to make sure they 
deliver in properly equipped hospital facilities. Normal deliveries are 
attended by midwives or barelbot doctors, often in the homes in rural 
areas, but increasingly in health centers or in commune hospitals. 
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Most deliveries in the urban areas are in hospitals, vvith high-risk cases 
delivered at special hospitals. 

The heg/th care of children. There appears to be no single pattern 
of care for infants or children, but there is a strong emphasis on well- 
child supervision. Infants areiexamined, weighed, and measured at 
regular intervals during the early months of life, and on these visits 
imrnunizations are provided (BCG, polio, DPT, smallpox, measles, 
meningitiSi and encephalitis). Such a complete range of protection 
from contagious diseases is almost unknown elsewhere in the develop- 
ing world. The person providing primary care is, with rare exceptions, 
only a few hundred yards from the patient's home. This means that the 
common and potentially serious child*health problems, such as 
diarrhea or respiratory infections, can be treated promptly and pre- 
vented from developing into a more serious illness. 

Observers have commented on the fact that the health care of 
children In China is probably among the best in the developing coun- 
tries. An adequate diet and conscientious application of simple, well- 
known measures will prevent many diseases. Simple but prompt 
treatment of others eliminates the need for later, more sophisticated, 
treatment. 

SUMMARY 

Infant and preschool mortality rates in deve loping cuun tries are 
considerably higher and life expectancies at birth are about one-third 
shorter than in industrialized countries of the West, There Is also an 
increased risk of damage to surviving children* incrucling a high inci- 
dence of physical handicaps and neurological impairment that repre- 
sents the aftermath of excessive exposure to ha/iards of gestation and 
birth. Damage to the central nervous sysiem may, in turn^ lead to im- 
paired perceptual-mQtor and cognitive development. 

Among the chief hazards to child health in the developing world 
are malnutrition, diarrhea, and respiratoiy infections, a disease pat- 
tern prevalent in Europe and the United States a century ago. This 
pattern can be prevented given a minimum of income, adult educa- 
tion, sufficient food, latrines, clean water, and minimum standards of 
local health services. 

At present there exists an unequal distribution of health care 
among rural and urban populations rn the developing world and 
among the poor in the West. The key to reaching at-risk mothers and 
children is provision of sen'ices to periurban slums and rural areas 
that are adapted to local needs and resources, 
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The services of auxiliary health workers, honie visitors, tradi- 
tional healers, and midwlves art' now being used in a variety of mater- 
nal- and child-health-care programs around the world. Knowledge of 
the local cultural disease ideology has proven to be essential for the 
successful introduction or adaptation of modern medical care to most 
children's health needs In developing countries. 

Experience with alternative health-care systems in the develop- 
ing world has shown that preventive and curative medical care, de- 
livered by paraprofesslonals to mothers and children* can make a sub- 
stantial Impact on prenatal and infant mortality rates and on the re- 
duction of debilltat ing childhood disease, // it gives adequate coverage 
to at-risk populations and Is under the supervision and backup of a 
trained nurse or physician. The consequences of the alternative— no 
health care for 90% of the childam of the develofiing world— are as 
deadly as a nuclear holocaust. 
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Malnutrition, 
Learning, 
and 
Behavior 



As a result of lack of food or insufficient quantities of it, malnu- 
trition and undernutrition together constituie the most important 
health problem in the world. An estiniated one^half to tvvo-ihirdsof the 
world population suffers from a conibinallon of these disorders. In 
many of the developing countries an ustimaled 50% of children below 
6 years and 30% of those between 7 and 14 years of age are mal- 
nourished. We have seen in the previous chapter that nutritional 
deficiencies can lead to high inftint and preschnol mortality rales and, 
interacting with dianhea and infuctious diseases, to widespi^ad dis- 
abling diseases among the surviving childrun. I shall now diseuss the 
relationship among malnutrilioii, learning, and behavli^r. 

WORLD FOOD AVAILABIUry AND DISmiBUTION 

Global statistical surveys, based on the total (bod produced per 
person, suggest that there h at present nowurldwide food shortage, in 
terms of quantity and quality. In gmtTah prutein supplies in all re- 
gions of the world are well in excess of nutritional requirements. How- 
ever, since the early 1970s the rapid rise In food prices on the interna- 
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tional market has led to a deterioration of the nutritional situation ol 
the poorer groups of the populations of the develuping countries, par- 
ticvlsrly of children. In spite of the fact that the economies of develop- 
V'^^ % -'^n'^'-s ai'e heavily dependc^nt upon agriculture, Ibod imporis 
r^^^'^*:v : ur; ovei 50% of their total imports and, in curtain countries, 
o.*V iututc^ over 50% of the total food availEible in the country* (Miladi, 

Inform'ation available for a few countries shows that the poomst 
groups of the population receive the smallest amounts of food and have 
the lowest daily caloriu-proteln intake, Compamtive studies of chil- 
dren from poor and well-to-do households in places as diverse as 
Hyderabad and Lagos indicate that pMr children receive about half of 
the energy and protein consumed by ehildren frum the better-off 
families. Surveys carried out in Nigeria, Kenya, and Guatemala found 
that children's Intake of nutrients i^ nut proportional to the nutrient 
supplies available in the household. If there is not enough food for the 
whole family, working male adults tend to take for themselves the 
largest share. 

In short, when poverty nece^^siiates a low calorie consu nipt ion , 
sharing within the family becomes inequitable and occurs at the ex- 
pense of the most vulnerable group, childrun of preschool age. Within 
the lam i lies, food availability is also related to the sex of the preschool 
child. In certain parts of the world preschool-age girls are more af- 
fected by malnutrition than boys. The nioyt prgbable reason for this 
phenonienon is a culture-bound preference for boys (United Nations 
Department of Economic Affairs, 1971). 

DIETARY PATTERNS 

Before trying to assess the impact of malnutrition on learning and 
behavior, let us brielly examine intant-feeding practkes, which often 
lead to chronic niild to m^- .: ^ nalnutritinn and, occasionally, to 
acute, severe inninuirition. 7 ^!^68) reported on the dietaiy pat- 
tern of a cohort of 80 rui^i t.V s;urei^..aian children during infancy and 
the weaning period. Fui thu- lufavits, br**4^st feeding continued until late 
in the second year, unless terminated hy pregnancy or birth of another 
sibling befbre that time. Liquids, usualiy water with sugar, were given 
to most children during the early weeks after birth and only In- 
frequently thereafter. At about 6 months, the mother's milk was 
supplemented with a progressive increase of new foods. By 1 year of 
age, the infant's diet consisted of almost all foods within the family 
dietj a large portion of which was liqujd—for example, coffee; thin, 
starchy grLjels; and broths. Most of these foods were in conspicuously 
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This child is a victim of starvation caused by widespread drought. \ 
is fed a high-proteln mixture at a medical camp. (Photo by Mas: 
Diabate courtesy of UNICEF.) 



small quantities, the intent being mainly to accustom infants to foods 
other than breast milk. The family diet was regularly low In protein 
and was definitely inadequate for the sman child. Items such as black 
beans, one of the more important and common sources of protem for 
the family, as well as the occasional meat in the diet, were not re- 
garded as proper food for infants. Only the broth of such foods was 
given to the young child. 

For the 2.year-Dld, the net result of such a diet was provision ot 
only one-half of the generallv accepted allowance for calories and 55% 
of the required protein. Behar(1968) notes that protein deficiency ap- 
pears more serious than these cited values indicate, since (1) the lower 
caloric intake limits utilization of proteins as essential nitrogen and (2) 
the greater part of the protein is of vegetable origin and of low nutri- 
tional value. 

The dietary pattern of these Guatemalan Indians is not unique; 
throughout most of the developing world, the same style of infant feed- 
ing prevails, with little variation. Typically, infant dietary patterns in 
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the lower rioccor.ornic ::;cci^.»^s of the developing world are cliarac- 
terized by (he lnDuv .r>g leL-ding praetices: 

1. Bir;- ■ \--- '.vir\ civaiiiuing asiuilly into the second or third year of 
life'. dec:'»M: :,; thrDiighoul the world under the impact ol nioder- 
ni/atlc!^ 

2. Supplenienlary soUd prepara liens, imrodiicrd laie and in in- 
sufficient quantities, 

3. Supplementary foods, selected from the usiuil (amily diet, without 
indieic'ual pi-cparation and oltcn hased (jn what is considered cuU 
lurally "safest" lor the child. 

Seen from an evolutioniM y perspective (Konner, 1977), this infant di- 
etary pattern, though widesp ad tli rough out the world today, is a 
re I a t i ve ! y rec e n t p h eno me nun. 

Wearjjng in higher primates is generally precipitated by the birth 
of subseq'.ic'Mt offspring. In chimpan/ > as in human luinler-gat herers 
(Konner, 1972), it occurs as late as 4 years. A dramatic drop in age at 
weaning has occaiTed in the last few thousand years, beginning with 
the devrjf^pment of settled agriculture, which seems to have led to a 
birth interval and consequently a probable weaning age of 2 to 3 years, 
and Continuing with the devcU)p/^ent of modern industrialized 
societies, with access to bottle feeding ind artificial means of birth 
control The consequences of the great drop in age of weaning for indi- 
vidual development must be considered an open question (Konner. 
1977). 

Comparative work by ethologists (Blurton-Jones, 1972) has 
shown that mammals are cither ro//////£K^/ ov spaced feeders early in 
infancy. Continual feeders ntrve more dilute milk, with lower fat and 
protein content, and suck slowly. Spaced feeders have more concen- 
trated milk and suck quickly. The milk composition and sucking rate 
of higher primates is consistent with that of a continual feeder. This is 
the case for chimpanzees and human hunter-gatherers (Konner, 1972), 
all of which suckle several times an hour. Human infants in Western 
societies are now paced I cedes. 

The possible chronic effects of the change from continual to 
spaced feeding ar.d the acute effects on infant-feeding difficulty and 
"colic," maternal success in milk production, and prevention of con- 
ception are yet unknown (Konner, 1977). 

ROLE OF INFANT IN CAUSATION OF MALNUTRITION 

Aside from the role of inadequate quantity and quality of food in 
the causation of early malnutrition, Pollitt (1973) suggests that such 
factors as sucking behavior, level of arousal, and inteirelationships 
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with ihc mcjlhur may be udversuly aiigclud in the inlant pi \or tu the 
onset of malnutriliun. S'*^ h condiliunH wuukl pi'ubably hinder 1 jnd U> 
takt^ and thererore affeci iiutritianal status*. 

Children born of multiparuuH women with closely Hpaced preg- 
nancies and with low birth weigliis would presumably be triply 
handicapped. Due to a greater lethargy or ininiaturc Hucklng they mv 
probably unable to stimulate maternal Uictation and to ingest mater- 
nal milk in amountB suflicii^nt Ibr unual devulopmcnt during at lea^it 
the first month of life. Early weaning of marasmic children could be a 
maternal response to the ineflectual sucking and lethai'gy of the iniant. 
With inadequate nipple Htlmulation might come declining breaHt milk 
output. The substitute diet rrequently lacks substantial protein and 
calories, and malnutrition is the result. Pollitt emphasizes that inenec- 
tive sucking and lethargic behaviur aic nut necessaiy nor sullicicnl 
conditions to praducu malnutrition, but that childicn in large, dense 
(amily units appear to be at risk of such characteristics, both ol which, 
in turn, place the child at the lisk of protuin-calorie malnutrition 
(Waldrop & Bell, 

PROTEIN-CALORIE MALNUTRITION: DEGREES 
AND DEFINITIONS 

Protein-calorie malnuiriiion (PCM) is a complex condiiiun, result- 
ing from a less-lhan=optimum intake or uti' :iun of protein or 
calories. Marasmus and kwashiorkui- are the i\ \iremes of the PCM 
group of diseases. Fur uvciy clinical case requiring hospitalization for 
marasmus or kwashiurkor, there arc many more children who do not 
have marked clinical signs other than puur physical growth and will be 
precipitated Into severe proiein-calurie mahuiiriiion by inlection or 
some other adverse iactur. 

Kwashiorkor 

This is a word derived from the languHgc of the Ga tribe, living In 
Ghana, ii means '*the sickness that the older child gets when the next 
baby is boiii/' Kwashiorkor results when lood intake, even ii adequate 
mcalorws, is delicient In protein, and it occurs most irequuntly in chil- 
dren who are between 1 and 2 yeais uUL The condition often develops 
in the weaning period, when the child is taken horn the breast and 
placed on a starchy diei. This may be a staple Ibod, like cassava or 
bananas, or cereal gitiins, such as rice, wheat, or corn. An adequate 
intake of breast milk can provide Ibr the entire nutritional needs of the 





This chiid suffers irom a severe lurm of malnutrition that reHuit^ fram a 
lack of protein and calories in his diet. Treatment inchide^s force feed- 
ing and medication. (Photo by Lvnn Millar euurtesy of UNICEF.) 

child for the first 4 to 6 months of life, After that> breast milk provides a 
useful dietary supplement to whatever other (ood the child i-eceivcs. 

Lii lically, kvvashiorkar manifests . 'f by growth failure^ muscle 
wasiing. i !ema of the legs or any r of the body, and mental 
changes, si ich as apathy and irritahili lere are sometimes changes 
in tjjL iHov, texture, strength, bulbs, .d kability of the hair. In 
addition, one often notices skin lesions, anemui, and 9 variety of signs 
of other nutrient deficiencies. Anorexia—that is, lack v . appetite— is a 
common feature of the disease. 

A lack of interest and exploratoi^^ desire are features well known 
to those who treat children suffering Irom kwashiorkor. These psycho- 
logical features of kwashiorkor In the child may lead to alterations in 
the attitude of the mother to her child and may reduce her responsive- 
ness and warmth. Unfortunately, up to now the search for a relation- 
ship between malnutrition and behavior has concenti^ated on the ef- 
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lecisor PCr' m coynition unci purcepluaUmolur skills and has largely 
ignored a b\&lematic assieHsmunl urtmiutiunal and muod alluraliun in 
malnounshgd children and its Hubsuquuni uriecls un social dcvclop- 
mcnl, a ircnd obscrvud in ccjmparalivc Hludius of primalcH. 



Marasmus 

Marasmus (from the Greek, niuaning "iu svusle") is caused by a 
conlinuous restriction of toial food intake, including prolcin- Maras- 
mus, the chikrs cquivaknl ufsiarvalion in adults, usually develops in 
inlanls yuungur than 1 year. In its primary {urm h results Irom too 
liltle food of any kind being orfcred to the young chikh Whereas 
kwashiorkor is probably becoming less prevalent in develuping coun- 
tries, nutritional marasmus is on the increase. In transitiunal socieUes 
a common cause is early cessation of breast feeding. Often mothers 
may be intluenced by advertisements into believing that Lottie feeding 
is a superior or more sophisticated melhod than breast Iceding. How- 
ever, a large proportion of people in develuping countries do not have 
sufHcieni income to purchase enough milk formula to feed a baby 
properly. As a result the tendency is to oscrdilute the milk mixture 
with water. Few households have a safe svaier supply or items that 
slmpli^ the sterilization of bottles. Thus, lack of knowledge concern^ 
ing hygiene leads to the developmenl of gastrointestinal inlections that 
ultimately lead to marasmus. 

The main clinical features of manvmius include very marked 
growth failure with severe wasting of the muscles, diarrhea, and 
anemia. The weight of the child Is often less than 60% of that consid^ 
ered normal for the child^s chronological age. and height is also below 
average. There is almost complete lack of ubcutancous fat. and the 
skin over the butlucks and thighs often hangs loosely in folds and 
vviinkles. The face is drawn, and the child looks starved. 

Mild to Moderate Protein-Calorie Malnutrition 

It is is not yet adequaiely known what effects rnild or moderate 
dehcits in protein or calorie intake have on the behavior of the young 
child. A chronicallv low intake of calories will lessen the rate of physi- 
cal growth and reduce energy expenditure. Most nutritionists agree 
thai^anthi^aponietry provides the best tuu! lor the assessment of this 
form of malnutrition. Height and weight are the most common mea- 
surements used, but dehcits are also seen in skinfold thickness and 
head and chest circum.lerence. 
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In lalin America and othur par*^ of the devglu; ing world, the 
Gomez elassification is widely used lo separate welUnourished from 
malnourished children (SerimHhaw, 1961), This classificatiun is baHcd 
on the extent ol the deviation ul the child's weight lur his or her age 
from accepted standards. The aeiual weight is expressed as a percent- 
age of the standard weight at that age, ChildixMi whu are less than 10% 
below average are classitied as normah between 10% and 25% as hav- 
ing first-degree, betsveen 26% and 40% as having second-degree, and 
below 40% as having third-degree malnutrition (see Figure 5-1), 

DEVEL OPMENT AND MA TURA TION OF THE BRAIN 

Ihe origins ut brain sliaictui c in humans begins in the period fol- 
lowing conception with the formation of the neural tube that rapidly 
shapes itself into the forebrain, the midbrain, and the hindbrain. By 2 
weeks of age the major areas of the future brain aiv established. Then 
begins a process of rapid brain growth comprising three major stages 
that under normal circumstances occur in sequence: (1) Initially new 
brain cells are formed (hyperplasia). (2) These brain cells increase in 
sii:e (hypertrophy) as other new cells ai^e being Ibrmed. (3) New cells 
cense to appear and growth continues with an increase in cell size and 
myelination (hypertrophy). Quantitative data on DNA, RNA* protein, 
and cell number have been most useful in following these changes in 
the cells of the brain through the prenatal and the postnatal sequence 
(Coursin. 1972). 




figure The Gumuz classification ui tfie dUterent typos of protein 
vialnutrition in children. (Fiorn "Pioiein Malnutrition in Young Chil- 
dren/^ by N. S, ScriniHhaw and M. Bchar, Sc/t^nct^. 1961 , 133, 2039=2047. 
Copyright 1961 by the American Assuciatiun lor the Adxancemunt of Sci- 
ence. Reprinted bv purniission.) 
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Dobi ;,;g(i968, 1970, 1971, 1972) t-xamined a surius of nearly 200 
human brains, ranging in age from 10 weeks of geslatlon up to 7 years 
after birth as well as adult bi-ains, all from persons who were within 
one standard deviation (SD) of the expeeted body weight lor age and 
without gross central-nervous-sysiem pathology. Dobbing lound two 
periods of cellular proliferation: One appears at 10-20 weeks of gesta- 
tion and is comprised of the cell division of neurons (nerve cells). The 
second seems to occ s r from about 20 weeks of gestation to 4 months 
after birth and consists of the growth of the glial cells, which are re- 
quired to produce the great bulk of myelin, characteristic of brain 
growth during the first 4 postnatal years (see Figure 5-2). 

Growth of the brain by ceil division is mostly completed by 18 
months of age. Subsequunt increase in total brain weight results from 
increase in cell size, further differentiation of ceils, or increase in ex- 
tracellular s jhstam;-^ (Dekaban, 1970), 

The human brain weighs about 350 g at birth, more than one- 
quarter of its adult weight. The brain grows rapidly during the early 
postnatal period, increasing nearly 200% in weight during the first 3 
years after birth. During the next 10 vears the additional weight gain is 
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FigurB S'2 (a) Tciiai DNA-P. wiui\'alent to total cull number, in the- fore- 
brain from 10 gusiaiiunal %vwks to 4 po»tnatai months, shmving the 
lwo=phase characiurislics oi prunaial cl-II mullipsiwmon. (b) A sumi- 
iogarithmic plot of the data appuarini! in (a) to show thu uomparativmy 
slmrp separation uf thu two phases at 18 guslalional weeks. (From 
"Quantitative Grow'h and Development of the Hurnmi Bra'"; 
Dobbinu and J. Sands. Ardihvs ofDisuases in Clnldlwod, 1973.4a, 757= 
767. Copyright 1973 by the British Medical AsHociation, Reprintetl by 
pt'i'mi-ssion.) 
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only about 35%, Thu brain reaches about 95% of adult si^t by age 10, 
may undergo a slight adolescent spurt associated with puberty, tvnd 
usually attains its maximunn weight by around 20 years. 

The major growth change in the human brain after 18 months— 
that is, after the last period of cell di\ isii ^i up to the age of sexual 
maturity— consists of the inlei^connecling ol neuions by way of axons 
and dendrites, This proceeds at a rapid rate during the first 3 years 
and at a rate slowing to steady at or near puberty. 

UNDERNUrRiriON AND BRAIN DEVELOPMENT 

There is substantial evidencep although not yel conclusive proof, 
that short periods of undernutrition in early life may permanently im- 
pair the structure and funcliun ul iho central nervous system (CMS) 
and thus reduce the intellectual capacity of those who are under- 
nuuri^hed at a critical period early in life. 

The circumstantial evidence fur this conclusion comes from a va- 
riety of sources: (1) animal experiments; (2) postmortem examinations 
of the brains of children who were undernourished; and (3) retrospec- 
tive and prospective studies of undernourished children (Stewart 
Piatt, 1968), 

There are two contesting and partially uverlapping liypotheses 
about the critical time periods during u^hlch malnuiritiun may impair 
bra i n de ve I op men i in man. They a re k no wn as ( 1 ) the ce 1 Ud i v i s ion 
hypothuisis. and (2) the growth-spurt hypothesis. The celhdivision 
hypothesis, proposed by Wlnick and associates (Rosso, Hormazabal, 
& Winick, 1970: Winick. 1969. 1970, 1971; Winick. Brasel. & Rosso, 
1972; Winick& Rosso. 1969a, 1969b), holds that undernutrition during 
periods of growth by cell division will lead lu permaneni reduction in 
total number of cells in ihe brain and other tissues. Undernutrition 
after cell division has stopped in a given tissue, when growth is by 
increase in cell size or exiracelh ' , substances, will result in a reduc" 
rion of tissiie or organ si/e thai may be reversible by nutritional re- 
habilitation. 

Winick and Rosso (1969a, l^^^^^b) r^^v-^. ^ the brains of infants 
who died of severe malnutrition i.wfure m .re 1 year of age and 
compared them with wulUnourished infants \sno had died from acci- 
dents or poisoning. The brains of the marasmic chilrti'en all showed 
reduced w^eight and reducud quantities of DNA, KK-\, and protein. 
Their data suggest that severv malnutriiiun ear'ly in tn^ncy and 
perhaps also during fetal growth is assuciaiud with a brain of reduced 
size, and that weight reduction is due tu reduced brai^i cellularity 
rather than to smaller cells. 
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The growlh-spurt hypoihusis, rDrmulaled by Dobbing and Snari 
(1974)^giates that the developing brain is most vulnurablu to irrevfrsi- 
ble impairment from undernutrition during the period wheii it iz pass- 
ing through the rapid velocity pha^^e of its* growth curve. The fJrriing ot 
the nulrilional critical periods of brain dcvclupmuni would se some- 
what different under the two hypotheses. According to the cull-division 
hypothesis, neurocellular division is criticaL Thus, the cflects of mal- 
nutrition on brain development should be reversible if the malnutri- 
tion occurs postnatally; to the extent that glial cells are important, the 
effects of malnutrition on the brain .should be mostly \\ versible if the 
malnutrition occurred in the first year of life. 

However, according to the growth-spurt hypolhesis, permanent 
effects can resuU from malnutrition at any stage of brain growlh. but 
wUl be greatest if the malnutrition occurs when gi'owih is most rapid; 
thuSp even mild undernutrition during or near the time of maximum 
velocity of the growth spurt might produce permanent restriction of 
brain development. Moreover, malnutrition at any one stage of de- 
velopment might pruduce different effects on different parts of e 
brain- There seems to be a ( liferent regiunal growth velocity: lor in- 
stance, the cerebellar growth spurt begins later than that of the rest of 
the brain and ends eariier. In animals this lends tu diffcivntial cercbeN 
lar susceptibiUty to rialnutrition w ith associated permanent clumsi- 
ness. This probi'mi is worthy of investigation in humans (sou Figure 
5^3). 

Dobbing and Smart (1974) emphasi/.u that, altliough the peak 
velocity of nei^^e cell division is pr^enalal and that of the glial cell divi- 
sion is about 3 months postnatah some glial cell division may continue 
past 18 months. After cell division is complete, mere is a marked im 
crease in growth of dendrites ^ind rwural interconnections, especially 
up to 24 postnatal months. The inyclination in the brain is no! well 
established until 4 years after birth. 

BEHAVIORAL CONSEQUENCES OF EARLY SEVERE 
MALNUTRmON; RETROSPECTIVE. FOLlOW^UP STUDIES 

Most of what we knaw £wbaut the behavioi'al consequences ol 
malnutrition in humans so far has been derived from reirospective 
(bllo%v-ups of children who have suffered serious malnutrition in in- 
fancy or early chi!<ihf3od(Luehlin cl ah, 1973; Lloyu-Still, 1976). These 
stu^'ies have been conducted dwxxng the pant 10 to 15 years in many 
pahs of the develuping uurld. such a:. South Alrica (Evans. Moodie, & 
Hansen. 1971; Hansen, FrccHemann. Muodie. & Evans. 1971; Keet, 
Moodie. Wittmann, & Hansen. IQ71; Stuch & Smylhe. 1963, 1968); 

Or 
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Figure 5^3. Cumparaiivu values Ibr lutal DNA^P, t^quivalcnl tu tuial 
numbers ul cciU in thruu brain rugjons. Values lur lurubrain, ccicbunum, 
and stum have bucn cakuUucU as a purcuniagu i)( aduh ^aluu. (From 
"Ouanliiativu Groulh and Duvulupmunl uf ihc Human Brain." by^. 
Dubbing and J. Sands. Archives af DiscasL'S in ChUdlnHnL 1973. 48, 
Ibl. Copvngin 1973 by tbc Briiisb Mudiual Assucialiun. Rupriniud by 
pLTmission j 

Uganda (Duan, 1965; Huurweg & Sianlickb 1972); Zambia (Fisher, 
KTllcross, Simonsson, & Elgie, 1972); Mexico (Craviulu & Rubles, 1965; 
Cravioto, De Licardiu, & Birch, 1966; Craviulu, Pincru, Arroyo, & Al- 
cade, 1968; Cravioto & Dc Licard: % 1968, 1970, 197U 1972; Cravioto. 
Hambreaux, & Vahlauiiit. 1974); Pu»u BrocVman &l Ricciuti, 1971; 
Polllti & GranolT, 1967); Chile (MuenckLrberg. 1968); Jamaica (Birch & 
Richardson, 1972: Hertzig, Birch, Richardson, &Tizard, 1972; Richard- 
son> Birch, k Hertzig, 1973); the Philippines (Guthrie, Guthne, & 
Tayag, 1968); India (Chapakam, Srikanlia, & Gopalan, 1968; Parekh, 
Udani, Naik, & Shah, 1974); Indonesia (Liang, Hie, Jan, ^ Giok, 
1967); Australia (Edwards ^ CraddiH;!^, 1973); and Lebanon (Butha^ 
Anloun, Babayan, & Harfouchc, 1968;- Yakiin &l McLaren, 1970). 

MethQdolocic:3l Problems of Retrospective Follow-Up 
Studies 

Two major dinicLdties liave arisen in these rulrospectivu follow^ 
up studies; (1) ihu difficuh ^ in adequately delining malnutriliun and 
(2) the difficulty of adeqi* liely controlling envirunmcntal factors CJthur 
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than malnutrition that are known to alTect behavioral development. 
For a mare detailed discussion uf these issues, see, l^jr example: Birch 
(1972), Craviotu (1970). Follitt (1969, 1971), Richardson (1968. 1972). 
and Warren (1970 J973). 

On the issue of the definiliu^: malnutrition, most retruspeciive 
studies identity their subjects al ^^arving points in time aftermalnulri- 
tion has become obvious; ror instnncu, after the child has become hos- 
pitalized for n arasmus or kwarsiiiorkon They have little information 
available on the nutritional histoid of the subjects. In many of these 
rollow-up studies investigati..rf^ were unable to measure precisely such 
crucial factors as ; lie exact age of the onset ofmalnutritioni its se%'erity, 
and its duration. Thus, the operational definitions of malnutrition may 
var>' widely and make comparisons among studies difficult, 

Tne second problem in retrospective follow-upH of children who 
have suffered from malnutrition in infancy is the identification of other 
environmental factors that may have influenced the OLitcome, Such 
factors as the health nnd nutritional status of the mother during preg- 
mncy and perinatal complication and infections to which the infant 
has been exposed are impossible to measure with most retrospective 
designs, svhich identify their subject population at some point in early 
childhood, usually in the (irst 2 years of lile. 

It (bllows that such investigations cannot eliminate these en= 
vironmental factors as potential contributors to the sequelae as- 
sociated with malnutrition. An addjiignal lactor, particularly com- 
plicating studies of children hospitalized (ur malnutrition with either 
marasmus or kwashiorkor, is the sociaUpsychological consequence of 
hospitalization. This may cause conditions of inadequate social rela- 
tions, which, by themselves, may result in the retardation and distor- 
tion of both intellectual and social duvclupment. Finally, it is not at all 
clear that malnourished as compared to normally nuuribhed children 
are not products of families who are grossly different in terms of basic 
child-iearing pattei-\is. including the degree to which a child is subject 
to sensory deprivation. 

In spite of these limitations arising from t!^e retrospective study 
design, we can still say that iliere is reasonably good evidence that 
protein-calorie malnutrition occurring in the first year of life that is 
severe enough to markedly impair physical growth and to leauire hos- 
pitalization and treL.f.ment appears to have adverse eitecrs on the 
child*s mental development. And these eliecb; uu not appear ?q be 
readily remediable under conditions of nntritiunai rehabilit.iUun, "Se- 
vere malnutrition beginning in the second yea*^ of Hie appe^^rs U) pro- 
duce adverse effeuiH on mental dcvelopnienl that are not as severe and 
seem to be more amenable tu treatment, In both instances, however, it 
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is not entirt'ly cluar Frum rutmspucUvc lolluvv-up stiidius whelhur the 
condilion of postnatal malnutrjiion is the sole or principal determi- 
nant of impaired intellectual functioning. Also, we need more evidence 
on the effect of chronic, moderate to mild prutein-calurie malnutrition, 
Nvhich appears to be endemic in many disadvantaged populations of 
the develuping %vorld (Ricciuti, 1970). 

A further hindrance to the inter pretntiun of lent results in these 
sludies is the fact that intelligence tests include tasks that arc com- 
plex and so diversified that total IQ scores can tell us relatively little as 
to which cognitive functions are specillcally impaired b> malnutrition. 
In discussing measuring instruments ol cognitive functioning, Klein 
and Adinolfi (1975) and Yarbrough. Lasky, Habicht, and Klein (1974) 
argue for the use of tests to measure specilic funciiunH in a manner that 
is valid for the population studied. Several of the sibling and lon/^itu- 
dinal cohort studies to be reviewed in the next section have adupted 
such procedures. 

Sib Studies of the Relationship between Early S 
Malnutrition and Intellectual Development 

Because of the difhculiy o[ cunuulliiig lor sucial, . njmic, and 
olhur lamilial-environmental ractors in studies on malnutrition and 
mental development, the suggest ion has been made that sibling pairs 
be utilized. Certain of the v.uiables that have cunlbunded most 
follosv-up sludies of children \vho have suite red I rum early severe mal- 
nutrition, can, in theory, be partially or rully controlled by utilizing 
sibling pairs lor these investigatiunh (Latham, 1974), 

Lei us take a luuk at a handlul uf recent studies that have com- 
pared children who ueie hospitalised lur either marai^mus or 
kwashiurkor with sib controls who did not suller Irom severe early 
malnutrition. Must of these studies have been cunducted in Latin 
America— Lima, Bogota, Jamaica, and Mexico City, We also have re- 
ports ol sibling studies from Bumbav and hum Capetown (ree Table 
5^1). 

In Lima. Pern, Rjllitt and Granofl (l967) and Brockmann and 
Ricciuti (1971) studied niarasmic children in the age range from 1 1 
to 32 m^jnlhs and 8 sib controls, while the experimental children were 
still in the hospital recovering from their bout uf Hcvere malnutrition. 
Experimental and control groups were given the Bayley Scale of Infant 
Development and eight object-sorting tasks. All 8 sib controls scored 
within the normal range on the mental and motor Hcales, but 17 out of 
the 19 child! en who were lecusering from marasmus had de- 
velopmental quotients (DOs) below 50. Their letardation was espu^ 
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ciolly pruiu)unccd (jh the mutur scale. The clfgruc ul iiicjlui' ruiai'duiiun, 
huwuvcr, svan muiv suvuru in chiUlrun whu had undLM-gonu muior 
striciiun in metabolic beds. In oddiliun, ihe recuveivd niai asmic cliiU 
drcn also lind prublcms in ubjuct'HQiling lanks, iiulieaiing diriiculiies 
with euneept (urmaiian. This wuh iit.k' rcgurdlcss ol the leiipih ul hus- 
pitali/aiiun and treaimunt. 

Thin particular study hHuwh up the disad vanUiiie oC sibling 
sludics that include huHpiiali/ed ehildi^en. DiHei'enecs luund in psychu= 
byical runetianing euulcl ha\e resulted In part Injni a lung puriod ul 
huspi*^ilizatiun, relalivu immubin>^alion, luss uf leurniiiii lime, ur Irum 
maternal Lieprivaliun while in the huspitaL 

Thiw ubjectiun. huweveri caiinui be laisud lu iiie inidings ul a 
siud)^ eundLicted by Mura and asscjciates ( 1974) in a semiindian skmi in 
Buguia, C(jlumbia. The invest igaitJi's cumpared 192 ehildren Irum 2 lu 
5 yearb whu weie malnuurished but nui lujspitali/ed wiili 186 uelb 
nuurished sibling cuniruls. The Colunibiaii invesiigaiuis Ibund a 14- 
to IS'puinl dillerenee un all subseales ul' the GiMri!ilis Develnpniental 
Scale (persunaUsueiLd behavior, lueumuiur develupment. hearing and 
hpeeeh.and evediand euurdination) in liixuruj ilic weli-nuuiisbed sib- 
lings. Among both the welb and pourh lunirished. ulder children 
tendL-d lu liave luwet^ scores ilmw yunngei chiUlreii, which seems lu 
indicLUe a eimudalive dehcit ari^iiig lium llie inleracl ion ol nuiritiunal 
stuiiis and the elleets uf eoniinuous en\ irunnientid depi'ivLiiiun. 

Both the Peruvian and Columbian studies deali with yuungcbib 
dren whu had either rucently reeuvercd Iruni i^everu malnulriiiun or 
were si ill nioderatelv nudnoui ished. The quest ion arises as lu whether 
there are uny lony-term ettects ot eaily se\eie nuilnulriiiun un eugni 
tive de\elonment thai can be demnnHtnited by iullowa.ip studies tluu 
exiuiid into school age. 

One e>:av7iple ul a earetul!y done sibliim study is a InlUm'-iip of 7i 
sehouha^^ l-.vs. hospituli/^ed lur kwaHhioi kor ur nuMasmiis during the 
first iwa veu?s o\ ihuiv lives, and 38 sih ecjniruls, in Jamaica {Birch 
RiehardsoiK i972: Heri>^ig et ah, 1972: Rieluudson et ah, 1973). The 
invesiij^u-tin nKUehud the 7! pre\-iously hospiiali/ed boys, both with 
sih cunUMiv ,i\ -1,4^ sarne ses u. .J other eliildren A ilie same age and sex 
who had no' Mv ;>'r\ iou?l' : m dnuurished/rhey lollowed all ehildren 
in the periu^ uv-^.Ln a.^'s ^ and 10 and evaluated them with the 
Wuchsler Inteih, ^ u^c Seal- tor Children (WlSC). a widely used indi^ 
vidual inlelhgenee test thai yields a lull 10. a verbal IQ, and n perfor- 
mance IQ. In addition, they obtained data uii ihe children's perlor- 
mance in sehouh such as teaehers evaliiution ufiheir behavior, grades, 
atid Hcoies un the Wide Range Achievement Test (WRAT). 

The Jamai( invesligators lound signilicaiit difleiencus un the 
fuli Wise 10 ana uie verbal WISC 10. but noi on the peilurmanee IQ. 
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beiween the previously hospitalized children and their ^\h^. as well as 
a poorer teDcher evaluation for the fumierly malnuurishud group. 

Severely mfllnaurished children had the lowubt mean scoren on 
the Wise, their .si('S had interniedi.- • scures, and companion buySr 
who had never been hospital izud, } ^' the highest IQh, An analysis of 
variance found no significant differt'ncu ^ in mean 10 scores ul children 
hospitalized tor severe malnutrition eFTly (between birth and the first 
7 months), medially (between 8 and 12 n^.onths), or late (between 13 
and 24 months). 

On the Wide Range Achi^.'vement Test, formerly hospitalized 
children did significantly less well than controls. They also received 
poorer p'ades and teachers' evaluations. As in the initial study, no rela- 
tion was [bund beiween beha\dor in school and the age at which the 
formerly malnourished children had been hospilali/X'd. These findings 
doHo^ support the hypothesis that brain vLtlnerability is greater during 
the first vearuf life; it appears to extend through the sccund year of life, 
since persistent aftereffects at school age were demonstrated lor chiU 
dren hospitalized between 13 and 24 months. 

In addition to teachers' evaluations, grades, and intelHr n.. 
achievement test scores, an index uf home stinud ' ^^>n wa^ ^v-.:: Hbie 
that included information on the kind of intellect, ■ ^ luila? /in gn?n 
these children in the home. There wub no sign:, difierence be^ 
tween the mean scores of children vvhu had tormerly been mal- 
nourished, but who lived in homes that provided good intellectual 
stimulation, and tiiose of comparison children who had not been mal- 
nourished, but who lived in humes that provided poor intellectual 
stimulation. Children of both groups were, hosvever, significantly 
duller than children in the comparison groups who had never been 
malnourished with good intellectual stimulation at home, and were 
signihcantly brighter than ibrmerly malnourished children with poor 
intellectual iitimulation at hcime. These data .seem to Indicate that 
both hoitie stimulation and good nutrition are important tor intellec- 
tual gro%vth and that both act synergistically to exert a powerful influ- 
ence on the cognitive development ol children, 

Simdor results come hoin a study employing sib controls in 
Mexico City (Cravioto ei aL, 1968j, Ifcru 37 5- to 13-year-old children, 
who had been hospitalised and treated (or kwashiorkor when they 
were between 6 and 30 munihs of age, were compared sv h h 37 sib con- 
trols. When they were givtwi the WISC, at least three years had elapsed 
after discharge from the hc;^^pilah Again, signilicant dirtcrences were 
Icumd on fulh verbah and peHormDnce IQ of the WISC in favor of the 
sibHngs of the previously huspiialixcd children. 

The Mexican investigatorH also administered a series of tasks that 
dealt with uie recognitiun and analysis of geometric (iLnnvs and with 
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inle!'sunj5Qi7 intijgraiiun . Up la agu 9, ihc ^coich uf the previously mal- 
nourNhucl children weru bwur lhan tliuir Hiblings un ihe recognition uf 
geometric fbrms, bul b\ IcUer ages theiu wa lu Hignificant dilTurencc, 
Ho^veverp there was a signilicant cliribrencu in the analysis of geuniulric 
flgui'es and in intersijnsDry integraiiun beiweun Ibrmerly mal- 
nourished children and slta conlrols, PruvicniHly malnuuriHhed children 
had much greater diOiculty and made mure errurn in equaling a lem- 
porally slruclurcd net oFaudilury slinuili with a npalially dislribuied 
sel of visual cues. 

Two additional sibl ing studicH, one hum Asia and um \vom Saiilh 
Africa, complemt^nt ihc findings uf ihe Lai in American Hiudie>^, Parukh 
cl ah (1974) repDrted on a sludy from Buinbay, India, where ten lor- 
murlv hospiiajii^cd childrun whu had SLiflercd hum kwashiorkoi' and 
six sib eonlrols sverc folluwed between 5 arul 16 vcars uf age. These 
childrgn were given the Gcsull Duvelupmental Schedule and Indian 
adaptations uf intclligt:nec tests similar to the VVISC All ten children 
who had surfercd from kwaHhiorkor in inlancy scured hcluw 90 un the 
Developrnenial SchcdLik, and five out cjI ten scurod below 70. in a 
range that is indicative ul muntui retardatiun. Only iwu uf the sibling 
controls scored beluw 90, and nunc scored below 70. 

Another sibling study in Capetown, South Africa, has been re- 
reported by Evans ct ah (1971), Hansen et ah (1971), and Keel et ah 
(1971). Forty previously hospitalized children, who had suffered Worn 
kwashiorkor during tht: first 3 years of their lives, wem cumpared with 
46 sib contruls, when tliuy were between 8 and 15 years old. All chiU 
dren wert^ given the South African Intelligence Sea lean adaptation of 
the Wise, and the Goadjjnough-Hari is Diaw-A- Person test. Data were 
also available un their scholastic achievement. 

The South African investigatuis report nu diflerence on the in- 
telligence scale nt these ages, but did find significant dillerenees on the 
Draw-A-Persan ttfst and in pcrlarniant-e on the aiitlimeiic problems 
subtest, with the formorly nialnuurished children scoring lower than 
sib Contois, 

The investigators suggest that lower scores on ifie Draw'-A-Person 
test might be due to the interfeience of emotiunahaflect ive lactorswtth 
the children's cognitive lunct inning, and that lower arithmetic 
problenn^solving scores might be a reflcciion of atteniiunal delects and 
a mducfd ability to concuntraie among those whu had suflercd IVom 
kwashiorkur during the first ihrcu years uf their lives. 

To sum up, retrospective luliuw^up studies uf children who had 
been exposed to ho^pitalixatiun lur a bout ul severe acute malnulritiun, 
either marasmus or kwashiorkor, during the first 3 yeais of liie, report 
a significani associatian between such expusurv and reduced in- 
tellectual levels at scliuol age. The studies involving sibling compari^ 
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sons suggest that it is not merely general environmental daprivation 
but malnutrition as well that contributes to a depression m m- 
tellectual outcome. _ 

An area relatively neglected in this research is the question ot 
why one sibling in a Family develops suvere malnutrition and anothe, 
or sevural others do not. The assumption is that both have equal access 
to food and maternal care and have similar experiences m the^home. 
This assuinpllon may not be ahvays correct. Sometimes one sibling is 
relativelv neglected for physical or emotional reasons, because he or 
she is less desired or desirable to the mother or differs in some other 
respect, iiicluding sex. As the Jamaican study has shown, child-rearing 
practice^ within a ramilv might vary bi-tween one sibling and another, 
and this could result in one child being relatively deprived, both ot 
essenti£il nutiieiits and of parental stimulntion (Latham, 1974). 



BEHAVIORAL CONSEQUENCES OF MJLD TO MODERATE 
UNDEmUTRITION: PROSPECTIVE STUDIES 

There are now available preliminary results from a number of 
longitudinal studies from different parts of the f^l°P";g 
notably Utin America, the Middle East, Asia, and Africa, that havt 
studied cohorts of children from birth through iniancy and the pre^ 
school tind early school years to search fc^ a relationship 
and modeiate undernutrition and cognitive and social development 

(see Tfible 5-2). n _ *^ 

The advantage of these prospective studies is that they allow us to 
assess other factors than malnutrition, such as the health and nutrition 
of the mother during pregnancy, birth injuries, in ecUons, and en- 
vironmental stimulation, both social and intellectual, that may inter= 
act with the effects of undernutrition in a cumulative lashion to cause 
cognitive deficits in the children, , , . a t k„ 

The most ambitious of these longitudinal studies '^conduUfed^ 
the Institute of Nutrition of Central America and Panama (INCAP) 
under the direction of Klein and associates in CuatemEUa (Klem, Irwin, 
Enele & Yarbrough, 1977), The subjects of this study are Spanish- 
speaking children living in four isolated rural villages in easte^ 
cLat^imla. In the early years, 64 infants were tested with the Cam^ 
bridge Neonatal Scale within the first 10 days of life, and with infant 
mental and motor scales at 6,15, and 24 months. Signihcant correla^ 
tions of nutritional status with tests of infant development were only 
found after 1 2 months and were more pronounced for the motor scale 
than for the memal scale (Klein et al., 1973; Klein et al., 1977). 
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These findings in toiral Guatemala agree with tht^ reHult^ of an- 
other longitudinal study by Chavez and associiUes in Muxico (Chavuz, 
Martinez, & Bourgt^s, 1972; Ltnvin, 1975), Only alier 12 munthsof agu 
did Chavez find significant rulationships among nuiritjanp Hocial varU 
ables, and developmental lest purrormance. Similar rcHultsj have aUo 
been reported by BoutDMrline- Young (1971, 1973) from Tunis, North 
Africa, 

At a later age, longitudinal data ai'u nusv availuble from more 
than 300 3- to 7-yvar^old Guatemalan child run who Wure aHsussed an- 
nuallyt from 36 months tu 7 years, with a baiiery ul Icst^ chosen to tap 
memory, langUE^gUi perceptual, reasoning, learning, and abstraction 
skills. Among the LinalyHcs now published the IbciiH h un the unique 
and joint contributiom physical grosvih and familiaUsocial mea- 
sures to variation in psychulugical perform a nee (Klein et ah, 1972; 
Klein et aL. 1977). The IMCAP invesligalors used three groups of psy- 
chological measures; (1) In ?estb dealing with languagu facility, scores 
were based on the child's ability to name and rccogni/.e pictures of 
common objects and to nolc and stale ihe rejaiiDnship belween orally 
presented verbal cancepig. (2) In ihe memory tasks the child had to 
recall increasingly longer strings of numburs read la him or her at the 
rate of one per second. (3) In the perceptual-analysis tasks, the child 
had to analyze comple?^ visual arrays, to locale hidden figures embed- 
ded in a larger background, or to detuci which of several similar varia- 
tions of an illustrated object was identical with a siandard. In addi- 
tion, some familial-Social measures were available, such as standard of 
housing, father's occupalion, mother's educangn and hygienic prac- 
tices, family members' reports of teaching the child tu count or per- 
form household tasks, and informal ion on ti avcl and social cun tacts 
family members maintained outside ol thu home. 

The data from this analysis suggest that both physical growth 
and social factors are related to psychological peHormance. However, 
physical growth, as delined by variations uf height and head circum- 
ference, which rellccls nutritional stains, did contribute liniquely to 
variation in cognitive functions. Growth measures had the greatest ex- 
planatory power for percupiual-analysis tasks, a little less for memory 
tasks, and least explanatory power for the language tests. Growth mea- 
sures were also muix.* predictive for the 3- to 7-year-old girls than for 
the boys. 

In support of the lindings h'om Guatemala, preliniinary results 
from Colombia (Mora et ah, 1974) indicate ihat the effect of malnutri- 
tion on intellectual developr^.ent can be sepaiated from the eflects of 
social factors in mild to moderately malnourished children aged 2 to 5 
years. 
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Additional support for iha independL^ni cijntribuliQn of malnutri- 
tion to cognitive duvelopmuni in Infants and pre^uhuul childrt3n comes 
from a longitudinal study in rural southwestern Mexico. Cravloto and 
De Llcardie (1972) followed a cohort of 300 children from birth to 5 
years, and studied the^e children with the Gcscll Developmental 
Schedule and Bipolar Concepts Scale. Of the 300 children, 22 became 
malnourished in infancy. These susceptible infants did nDt differ from 
the rest of the cohort somatically or behaviynilly before the onset of 
malnutrition, but they came from family environments that were less 
stimulating. Even after they recavercd from severe malnulrition, they 
lagged behind contt^ol children from the same cufiurt in language de- 
velopment, and the environmental condilionH were not fully sufficient 
to explain this behavior lag. In these children height, an index of nutri- 
tional status, correlated more substantially %vith scores un concept- 
formation tests than did measures of home stiniulation. 

A study conducted in Tunis by Boutourlinu- Young (1971, 1973) 
has published preliminary data from birth lu age 2 that Hupport the 
findings of the Latin American investigators, A longitudinal study con- 
ducted in India by Werner and Muralidharan (1970) reports on the 
relationship of nutritional status to cognitive development and 
achievement motivation of nursery school children in New Delhi, In- 
dia, from ages IVz to 5 years. This sample was not drawn from the 
bottom socioeconomic scales, as were the Latin American and Tuni- 
sian children, but from edueatech luwer-middle^class homes, where the 
parents were willing to pay a lee for the nursery scfiool attendance of 
their children. The children were tested at intem'als of 6 months with 
measures of cognitive development adapted to Indian needs, such as 
the Gesell Developmental Schedule and the Draw- A- Person test, and 
measures of visuaUmotor development and achievement motivation. 

The nutritional status of the children was asHCssed by diet surveys 
that monitored the average daily loud inlake of^ihe children, and by 
semiyearly measurement of their height, weight, and head circumfer- 
ence. Children were divided into two groups, those who were 
adequately nourished on ihe basis of the nutritional and anthropomet- 
ric data and those %vho suffured from moderate malnLUrition. 

When parental income, occupation, and nursery school atten- 
dance were contrulled, no dif ferences w*ere found on measures of lan- 
guage development, but persistent differences emerged between the 
well- and inadeqiaately nourished groups of children on measures of 
visual-motor development and measures that required focused at ten- 
lion and foresight. On rll measures, including measures of achieve- 
ment motivation, inadequately nourished girls appeared more hand- 
icapped than inadequately nourished boys. 

Two other longitudinal sludies, one conducted in Beirut, Lebanon 
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(Botha-Anloun et al., 1968), and one in Capetown, South Africa (Stoch 
ii Smythe, 1963, 1968), foUovvucl cohorts of children into the school 
ymvB and reported bigniRcani dirfcrcnceH bclwuun welU and poorly 
npurished children on both verbal and performance items of local 
adaptations of the Stanford-Binet and WISC, None of these studies, 
however, analyzed the interaetion effects of environmental stimula- 
tion and nutritional status. 

To sum up, the majority of the longitudinal studies now in prog- 
ress in de%*eloping countries suggest (1) thai nutritional and social de- 
privation interact in accounting tor cognitive retardation, (2) that 
nmlnutrltion has a unique effect that seems to be related more to 
perceptual-motor and short-term memory measures than to language 
development, and (3) that motivational and atienlional processes may 
be strongly a fleeted by chronic undernutrition. 

Probably the most conlident statement thai can be made lo date 
is that adverse effects on learning and behavior development are most 
likely to occur, and to be rather severe and long lasting, to the extent 
that malnutrition is complicated by debilitating environmental fac- 
tors* 

There is a need for follow-up studies of children exposed to en- 
demic moderate PCM in naturally occurring conditions to see how 
much the effects of mahiutrilion on leaming and behavior carry over 
into their work capacity and their performance of available and 
routinely eKpected tasks as they mature and assume adult respon- 
sibilities in their households and community. Deprivation of growth or 
mental functioning is related to the opportunity structure afforded and 
meiy have a more debilitating effect in modernizing societies with the 
ensuing pressures on meeting work schedules that require planning, 
Ibresight, sustained attention, and high achievement motivation. 

A simplistic cause-and -effect relationship, then, between maU 
nutrition and retarded cognitive functioning does not appear to define 
the relation between the child*s nutritional status and his or her men- 
tal development. What needs lo be done is to shift emphasis from the 
focus on malnutrition as a primary cause of cugnilive impairment in 
later childhood to a broader concern fur the ecology of a child popula- 
tion in which malnutrition is prevalent. Several longitudinal intervem 
lion studies that are diHcussed in the next chapter have begun to lake 
this step. 

SUMMARY 

Protein-calorie malnutrition constitutes the most important 
health problem for children in the developing world, with far-reaching 
consequences for their physicah cognitive, and social development. 
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While theru is no worldwide Ibod shortage in turmH of produclion , 
there are serious inequilius in food distribution among majar regions 
of the world and by social status, ses, and age within a givun popula- 
tion. Young children, especially girls, rucuivu proporlionniely loss Ibod 
than they need for adequate grovvih wlit*n poverly nucesKitaies a bw- 
calorie cooperative sharing within iht^ family. 

Changes in infant dietary patterns, including the lowering of the 
age of weaning, the Bpacing of feeding, and the shift iVam breast to 
bottle feeding, have compounded the problem of uneven lood distribu- 
tion among young children In developing countiies. 

It appears no%v that malnutrition iTiay impair brain developrneni 
as well as physical grovvih during periods of neuroccllular division and 
at periods when diflerent regions of the brain are passing through their 
most rapid growth spurt. 

Retrospective (bllow-up studies ul children huspitalized because 
of severe acute malnutrition during thulirst three ycarH of life have had 
to contend with methodological problems, such as adequately defining 
the onset and degree of malnutriiion and controlling envirDnmenial 
faciors that are known to aFfect behavior. Studies using sibling con- 
trols suggest, however, that ii is nul merely general environmental de- 
privation but malnutritiun m well that contributes to reduced in- 
tellectual functioning in children who had been rehabilitated pftcrsu^ 
fering from marasmus or kwashiorkor. 

The majority of prospective studiusor the erfeets of mild to mod- 
cr^ate chronic undernutrition on children's learning and behavior 
suggest that nutritional and social deprivation interact in accounting 
for cognitive retardation, but that chronic malnutrition appears to 
have unique effects on attunliun. shi)rl-lerm memory, perceptual- 
motor development, and mutivutiunal prcjcesse-s. 

Probably the most conlident Htaiemeni thai can be made to date 
is that adverse effects on learning and behavior development are most 
likely to occur, and to be rather -severe and long lasting, to the extent 
that malnutrition is complicated by debilitating environmcntiil fac- 
tors. 

REFEFIENCES 

Behar, M. Prevalence of mLilnuti it ion among pivschoul children of developing 
cuuntries. In N. Scrimslmsv & J. Gaiduii (Eds,), Mtilutilnlion, Imming 
cuid heliavion Cambridge, Mass,: MlT IVes-s, 1968, 

Bireh, H. Issues of design und fnethtjd in Htudying the enects of nialnuiri- 
tlon on mentai develcjpmunt. In Nut ritin}!, flw )wrvom sysiam and heft av- 
ian Washinglun, D. PAHO/WUO Scicnlllic Publication No, 251, 1972, 
pp, 115-128. 



ll 



MALNUlRtnON, LEARNING, AND BEHAyiOR 93 



Birch, H, C, & Richurdsun, S, Tliu lunctiuning uf jLinuucan Mchuul uhlldren 
se%'uruly malnourishud during llic first two yi'^rs of Wi'c. In Nutritiun, the 
mnmis system and behavior, Washingipn, D, PAHO/WHO Sciuntilic 
Publicntion No. 25\ , 1972, pp, 64- 72^ 

Blurlon-JonuH N. Ethologlval stiulws of child hL'luiviur, Lontlun: Caiiibi'idgc 
Univursity Prms, 1972. 

Botha-Antaun, E., Babay3n,S,, Si Marlouuhu, J, IC, Iniulluctual duvuIupmL'nt 
rulated to nutritional siaiu^. Jatinial (if Tmpical Pedititncs aiul Envhwi^ 
vmital aM Health, 1968, 14, 

Boutourrinu-Voungp H, Mt^asururriynt ui possibli; wjlL'Cts o( inipruvgd nuiritiun 
on growth and purformiincu in Tunisian chjl^lrun. In Scrininhaw ^ 
M , A I tsc hu 1 (Eds), Ami) ma cid fu rt ifica t ion aj pi f Jteit i foads . Ca m br i d ge , 
Mass.: MIT Press. 197L Pp. 395^425. 

Boutourlinu- Young, H., Ham^.u. 3., Louyut, P., El Aniuuri, T., RtHljub, H., 
Boutourlinu, E., & Tcsi, G. Sociul atid cin'irtniPiiutjial laciors aCLH)f}^HiHy- 
ing inahititntion. Paper prusuntcd at ihu liilurnatiunal As.suciution of 
Behavioral Scienct^s: Biannual niucling, Ann Arbt)rs Michigan, August 
1973, 

Brockman, M,, Si Riccluli, Suvcru proluin-calurju malnuirilion £Uid 

cognitive duvelopmuni in infiuicv and uarly ciiildhuud, Dewiafnuuiital 
Psychology, 1 97 1 , 4, 3 i 2^3 1 9. 

Chapakam. S,, Srikantia, S. G., & Gupalan, C. KwaHhiurkor and mental de- 
Atjwricati Joiinial afCliiUcal Nuiritinn, 1968,2/, B44-'852. 

Chavez, A., Martine/,, d Si Bourgus, Nuiriiion and development of infants 
from poor vuvai areas. 2, Nutritional level and activity, Ntitritiortai Re- 
ports/ 1972, 5. 139-^144, 

Coursin, D, B. Nutrition and brain duveluprneni in infants. M err ill-Pa hfier 
Quarterly, April 1972, pp. 177^202. 

Cravioto. J, Coniplexity of factors inxohutl in prule in -calorie malnutrition. 
Bibli, Nittr. Dima, 1970. 14, 7-42. 

Cravioto, j,, & De Licardie, E. IntenscMisoiy devclsjpnicnt uf sehooUagu chil- 
dren. In N. Scrimshaw & J. E, Gurdon (Edis.), Mulniiirition, leann^ig af^d 
behavnoK Cambridge. MaHS.: MIT Press, 1968. Pp. 232^268, 

Cravioto, J,, & De Licardic, E. Mental purftjrniance in sehucjl age childiicn: 
Findings after recovcrv from earlv Nusure malnutrition. Atneric/aii Juitr^ 
nal of Diseases ufChiklreii, \97Q, 'l20, 404-^410, 

Cravioto, J., & De Licardie, E. Thu long-tei ni c(jnHequences ul protein -caloric 
mal nutrition. Niiirititni Review, 1 97 1 , 29{S), 1 07- III. 

Cravioto, J,, & De Licardie, E, Enviionnicnial corielaluH of sevem clinical 
malnutrition and language dc\elopnicnt in survivorn Itum kwnHhiorkor 
or mamsmus- In Nulrition, ihv /VVnvjn.s- Svstcffi a fid Behavior. Washing- 
ton, D. PAHO/WHO Sciuntilie Publication No. 251, 1972, pp, 73-94. 

Cravioto, J., De Licardie, & Birch, H. G, Nturition, growth and nuuro- 
integrative develupment: An experimental and ecologic study. Pediat- 
rics, 1966,35(2. pt. fl), 3 19^372, 

Cravicjio, J., Hambreaux, L., & Vahlquisi, B, (Eds.). Early nttdntitrition and 
ffhNtal dex'eiopfnent' Uppsala: Ainiquist & VVikHelh 1974, 

Cravioto, J., Pinero* C, Arroyo, M., & Alcade, E, MunuU perlbrniance of school 
children whu suffered malnutrition in early age. In Nutrition iii pre- 
scl iool a fid sal i oo I age. 7 1 h Sv m p os i u m u I the Swed ish N u t r i t ion Fou n - 
dat!on,Tvsoland, Sweden, 1968. Uppsala: Almquiht & Wiksell, 1969. Pp. 
85-91, 



94 CHAPTERS • 

Cravioto, J. & RubluH. B. Evululiun of udaptivu iiiul niutur huliavbr during 
ruhabilitation from kwaHhiorkur, Atmicati Jtmnuil ol Orthopsychtaffy, 
1965, J5, 449-464, , ^ , 

Duan, F. R. A. Eflccls of malnuuiibn especially ol Hiighi dugivu tm thu pimviii 
of thu vuung child, Couniun 1965, /i, 

Dukaban. A/S. Nettwhi^y of mrly chiklhtmi, Baitiinuru; Williiiin ^ Wilkiiis, 

J 970. ^ , . , 

Dobbing J. EITucis uf uxpunmuntal unduniuuitiun on duvulupmuni ul tliu 
niJivoussysium. In N. S. Scrimshmv'& J. E, Gurtlun (Eds.), A/«/Hn/nf/on, 
Immmgatui huhaviur. Canibriclgc, Muhh,: MIT PruHs, 1968. Pp. 1BI=202. 

Dobbing, J. Undgmulrlliun and the dcvelcjpiny bmini Tlw rulevancc ul ani- 
mal module lu tho humnn pi^ublunL Aifwriaui Jounm! uj Discuses of 
Chilclmh 1970, tZO, 41 1 = 415. , x 

Dobbing, J. Undemutrillun and ihu dt^vuluping brain; Thu usu ul animal 
modub 10 elucidate the human pmblcms. Psychiuma, Neumhmiih 
Neiit'ocJiinirgia> \97\, 74, 433-442. ^ . 

Dobbing, J. Lasting Mcq[^ and di^luri iun ol ihc adull brmn lujiuwing iiitan- 
lifu undernutrition. In Niiiritiinu iha iwrnms systeni mid hofiaviot\ V^^m- 
inglon, D.C.. PAHO/WHO Seimiilic Publicalion No. 251, 1972, pp, 
15=23. 

Dobbiiig, J., & Smart, J. L. Vulnurcibilily uf develuping brain and bchaviur. 

Brilish Medical Bitlluiiti, 1974. 30, \64^\6S^ 
Dorazyn^ski, A. Cansava may lead lo menial relardatiun. Nalityu, 1978. 272, 
PI 

Edwards L D. & Craddcx:k, L. J. [Vlalnuli ilion and intellectual developmeni: 
A study in HchauUage abt)nginal children at Walgetl, New South Wales. 
Medical Jaiinial of Aiisiralia, 1973. J, 880. , m i i 

Evans D E Moudiu. A. & Hannen, J. D. KwaHhiurkui- and intellectual du^ 
velopmenl. Sonlh Ajncaa Medical J intmal 197 hI5(49), 1413-1426. 

Fish, L. k Winick. M. Effuci ul malnutritiun on ivgiunal gruwih ol the de^ 
veloping mt brain. Expmuwuid NuHwUmy, 1969, 2^, 34=41. 

Fisher M M Killcrusj^, M. SimonHson, M., & Elgie, K. A. Malnutniion 
and reasoning abilitv in Zambian school children. Tratisacimnsof the 
Royal Societv of Tropicul Medicim ami Hymm, 1972, 66. 471=478. 

Guihiie H A Guthrie, M., & Ta%ag, A. Nutritional ntatUH and intellectual 
perfurmance in a mral Philippinu community. Philippinu Jaamal oj 
Psvchologv, 1968, 28-34. _ 

Hansen^ J, D. L, Freesemann, C, Moodie, A. D., & hvans, D, E. What dues 
nutritional growth retardaliun mmn? Pvdia fries, 197 1.47, 299^313, 

Hertzig, M., Birch. H. G., Riclmrdsuii, S., & Ti^ard, J. Intellectual levels oi 
school children severely malnuurished during the (u-Hl two years ol hie. 
Padianics. 1972,^9, 81+-824. 

Hootnveg, J., &i Stanfiuld, P, The influence ol malnutrition on pr cholpgic and 
neurologic development: PreliminaiV communication. In Nutniioti, ifie 
netvous smmi ami fwhaviuK Washington, D. PAHO/WHO Seieiitific 
Publication Mo. 251, 1972, pp. 55^63. u t a 

Keet iM P Moodie, A. D., Wiltmann. W., Hansen. J. D, L, Kwashiorkor: A 
'prospective ten year follow-^up study. Soudj Atrican Medical J oufnal 
1971,^5, 1427=^1449. ^ , c ^ . ^ 

Klein R E & Adinolfi, A. McasurOTent of behavioral cojTolaies ot malnutri- 
tion In J. Prescott, M. S. Read, k D, F. Coursin (Eds.), Brmn ftmcmn 




MALNUrmiON, LEARNINQ, AND B£HA VIOR 93 

aif(h>i(ihutiriiiuH: Nciitvpsychakji^icul iHcthods of usscsstHOHt. Hew Ycjrk* 

Wiley, 1975. Pp. 73-82, 
K\c\\), R. E,, Kiucinun, 11 E., Kagan, J., ^'apliruniih, C, ^ llahiuht. J. P, In big 

m\m-\i Jtnmtil of liualth (tiid Suckil 1972, /J. 219-^225, 

Klein, R. Em Cillicrl. 0,, CunoHa, C. A., ^ Luun, R, PerjbniUiucc offiuih 

fiomtshvil childn'H hi ivntparis/)}! with (Klvifuaicty nourishi'il cliUdmi an 

suluctvd coj^iiirhv lasks (CjuatcffuihO. paiier pivHunlctl ai iIk* AiinLUil MutM- 

ing uf Aniurium AsHuciaiiun lur ihu Advnncunicni of Suimce, BuhUmi, 

Dut;L'niixjr 1969, 

KMn, R, E,, Hnbiulii, j. P,, Yarbiough, G., «ullcr. S..(i Seller. M.J, Hnipihcal 
lindingH wiih muilicKloltjgii; iniplicuiiuiiH in ilif Htudy of inalnutriilan 
unci niuMiUil dcvulupniunl, !n Ninnthfi, the nervous svstvpfi und helrnvhr. 
WaHhinglon, a PAHO/VVHO Suiuniiiic Paliliunliuii No, 251, 1972, pp. 
43-47. 

Kluin. R, E,, fnvin, M., Englu, P, L,. ^ Yurhrtiugli , C, Malniiii itiijii and niciiial 
di^vulupnierit in iiiral Guaicniala. In N, Warrun ( Hd J, ^j///</mv hi vruss^ 
viiltuml psychdoi^y {Vul. I), Nusv Yurk; Aaulcmic PruHs, 1977. 

Klein. R. E,, Yarbruiigh, Lanky. R. E., ^Iz l lahiL-li!. J, P. CurrolatiunH of mild 
lu ntudwnitu prutuin-caluriu nmlnutriUari aniung nnai Guaiumaiun In- 
Ian Is and pru^uhuol chiidrun, Syniposiiim u\ iliu Ssvt/dish Nlulrltion 
Paunclaiion KIL Stuckhulni, Swudgii. 197.1, 

Konnur, h\, A-^pt^^cUs of thu duvL'jupmgntul clhuiagy of a luraging peuplu. In N. 
G, Blurlun-Jtiiies (Ed,), fuhoki^ical studies af child hvhiiv'mr. CambridgLv 
England: Cambridge Unlvui-sity Pivhh, 1972, 

Kunnur» M^EvulLition of luininn liL^haviur dcvuiupincnt. In P, H. Lcklcmian, 
S, R. Tulkin,«Si A, Rusunlukl (EdN,), Cultinvand hijancy: Vumtlom in the 
hiiuiun i^pi^niJnce. Nu\v Yciik: Aauluniic Piuss. 1977, 

Latham, M, C, Pratgin^uluric niahuniiiiun in children and its relation io 
psvchulogical duvujopniwnt and bLduivicir, Psvchnlo^ical RLviews, 1974, 
S4, 54 1-565. 

Ujsvin, R. Statwd brainH, Avvd/o^JA^v TiHltiy, Sqilunibur 1975, pp, 29-33, 
Liang, P, H,, Hie.T. T., Jan. 0. H,, & Giuk. L, T, Evnliialiun of muntal du- 

Vf.'Iapmt'nt inrulatjc.jn i(j carlv imliniii nltm. Anh'ricau J()iniiai of Ci 

Ntttrition, \ 961, 20, 1290- 1 294, 
Llovd-Slill, J. D, (Ed.). MuhuttritioN and uucUcctiud dLVckipumtt. Lancagtcr, 

England: MTP Pims, 1976, 
Lcwhlin, J.C„ Lind/^cy. C & Spuhlur, J, HJiacc dijjhvnces in ini alii gi^} tea. San 

FranciHCo; ^A^, H. Fivenian, 1975. Chap, 8: Niitritiun and intcllcclual 

puHormuncu; App. M: Suvere early nudnuirjtiun and intulleciual pur- 

lurmance. 

Miladi, S, Fcml uviuluhility. Paper pivseniutl at iIil* Inturnatiunal Conluivncu 

on "At Ri,sk FactorH and thu' Health and Nutriiiun uf Young Chihen/' 

Cairo, Egypt. Junu 23^27. 1975. 
Mounekeburg, P, Effel of mnrasmlL- mulnuiriilLin on .subscquenl physical and 

pHychological develapmeni , In SciiniHluuv & J, E, Gurdun (EdH,). 

Mahiittriiioii, learning and behavior. Cnmbridgu, Mass.: MIT PruKH. 1968. 

Pp. 269-^277. 

Mora, j, 0,. Amui^quita, A,. CaHiro. L„ ChiiHtiansen, N„ Clemcnt-IVIurphy, J„ 
Cubajs, L, F,,Cremur. H. D., Draga^tin. S,, EHaH. M. F,, Fiankliri, D„ 
Herrum, M, G.. Orlix, N,, Parxlo. F,. ck Parudes, B„ Ramu^. C. R'lky, R., 
Rodngue^e. H„ VuuriChrisiianHun, L., Wagner, M,, & Stare, F, J.Nulri- 




96 CHAPTER 5 

lion, huulth nnd suclul luutors I'cltuod H) iiiidluL-uial pirlbfimiiu-L', World 

Railew of Nuiriimi twd Ok'lutlt'S, WA. 19,205-236. 
Parekh, U. C, Udunl. P, M.. Nalk, P, A,. & Sluih, B, P, Mmtal cluvi'lopnu'iit ul 

chUtlrcn Willi NL'vuiu proiuMn-ciilorig iiuilniiiriiiuri, /nrfuiii i viiitiiiw!,, 

1974, //, 465-470, . , , „ , 

Pdliit, E. Eeology, mnlnutriiluii and nu'iiUil cluvulopinont, rsyclinscmcti ii 

Mudiclm, \m, 3l. m~200. 
Polllll, E. Povuity and mulnutrltion; Cimiulatlvy glluuMs uii inlL-McL-liuil ilc- 

vulopmtmt/C«nirt (/« /'/iff/f(f/t'L', 1971, 40-SS, 
Polliit, E. Bghavlor ol' Inlanl in auisatiuii ol iiuirliioniil muvmwm. Aiiiuncait 

Jonmnl of Clmhal Niitriih}!, \97i, 26, 2b4~210, 
Polliit E & Granoif, D. Munlal aiiil mulur Ucvclopini'iit ol Pyiuvuin chiklicn 

tVuulud for su-vuru nmlnuirition, Huvisiu futminivnciinti I'swohgiva, 

1957, /, 93=102. , , . . (1/ ;; 

Rnlalnkshml, R., & Rainakrishniin, C. V, Nutriliim and bram luiicuuii, WarUi 

Ruvmvaf NiiiriiUut (inciDwwIics, \^72, IS, 8S, 
Ricciuti, H. N, IVInlnLitrillon, luurnlnt. and imdk'Ltualduvubpnu'nt; Ruswiic i 

and a-medlutiun. In F. F, Kuiiun, S, W, Cuuk, & J. I. Ulx-v (tiiis.), 

pjvt7io%v and the Pmhkms of sociuiy, Wushliigtuii, D.C.; Ainuiiwn 

Psychological AsHOcintiun, 1970, Pp. 237-253, 
Richardson, S. Thu intlucnct; of .soclu-ciiviionim-nial and niiti-ilionai laciois 

an niaital ability, in N, Scrininhaw & ,1, E, G.Mdun imi^,Malm,mtu>n, 

leaniine and hchavhr. Camhvidpi, Mam.: M]I Pvcm, \9b^ 
Richardson S, Ecolouy of nialniitritiun; Non-nutritionnl Incturs inlluuncing 

intellectual and behavioral devulopmcnt. In Nutrilian, llw mnmis ^'s. 

mm emd halmvior. Washington, D.C. PAHO/WHO bc.cnt.hc Pubhca- 

tion No, 251, 1972, pp, 101-110, , i i I . 

Richardson, S„ Bircli, H, G.. & Ik-rtv-.iB, M. E, School perl urnia net- ul cli. d, tn 

who svuru severely malnourished in inlancy, Aniuncan Journal ol Mmiul 

Dufkkiicv, 1973, 7, 623=632, ■ , u i , 

Rosso, P., Hormazabal, J„ & Winlck, M, Chungus in bmin weight, cholesterol, 

phospholipid, and DNA content in murasmic children. Ainvrwan Joimwl 

of Clitiical Nutril ion, 1970, 23. \r! 5-^127 9. 
Scrimshaw, N. Malnutrition, learninB and beliavioi-, bcwncu. Decembu M, 

mewlri^k J & Plott, B. S. Nenous sy.stem dainage in experimental protdn- 
dSd^cy. in N, Scrimshaw & J. E. Cordon (Ec^.)^Af«/m,^m,PH, 

kanting and behavior. Cambridgu, Mas.s,; MIT Press, 1968. 
Sioch M B. & Smythe, P, M. Does underniitritiun during infancy inhibit 

ijrain growth and subsequent intelleetutil development? 4rc///i-e5 /or 

Diseases in Childhood, \9bi.3», i'\b'iS2. 
Sloch M B„ & Smvihe, P. M. UndL'inutrllion duriny inlaney and hubsequtiu 

brain growth'and intellectual development. In N. Scnmsliaw & J, b- 

Gordon (Eds,), Mabmmtiou, Immtng ami bdm'ior. Cnmbntlge, ivia&s,. 

MIT Press, 1968, . „ ^, ■/;,.,., w.ni. 

United Nations Depoitment of Economic AlinirN, Re/wr/ on Cluldmi. New 

York, 1971. , , u 

Waldrop, M. P., & Bell, R. Q. Efleet of lamily size and clemiity m "J^vbom 

chnracterisiics. American Journal ofOrlhapsychmliy, 1956, 36, • 
Warren N. Research design Ibr investigation of the lasting behavioral elieqls 

of malnutrition; The problem of controls. Social Smiice and Medictm. 

1970, 4, 589-593, 



MALNUTRITION, LEARNING, AND BEHA VIOR B7 



Warren, N. Malnutrition and mental development. Psychological Bulletin, 
1973,50, 324-328. 

Wemar, E. E., ii Muraiidharan, R. Nutrition, cognitive status and achieve- 
ment motivation of New Delhi nursery school children. Journal of CrosS' 
Cultural PsycholQ^, 1970, /, 271^281. 

Winick, M. Malnutrition and brain developnienl. Journal of Pediatrics, 1969* 
74, 667-679. 

Winick, M. Nutrition and mental development. Med. Clifh A/. Anier., 1970, 
54(6), 1413^1429. 

Winick^ M. Cellular growth during early malnutrition. Pediatrics, 1971, 47, 



Winick, M., Brasel, J. A., ii Rosso, Some speculations an mechanisms in- 
volved in the effecti of malnutrition on cellular growth. In Nittrition, the 
nervous system and behavior. Washington, D. C, PAHO/WHO Scientific 
Publication No, 251, 1972, pp. 24^32^ ^ 
Winick, M,, ii Rosso, P. Head circumference and cellular growth of the brain 
of normal and marasmic children. /oi^ma/o/ P^dfa^rics, 1969,74, 774- 



Winick. M,, 8l Rosso, P. The effect of severe early malnutrition on cellular 

growth of the human brain. Pediatric Research, 1969, J, 181^184. (b) 
Yaktin, U. S.. & McLaren. D. S. The behavioral development of infants recov- 
ering from severe malnutrition. /otmia/ of Deficienav Research, 
1970, 74, 25-32. 

Yarbrough, C, Lasky, R, E., Habicht, J, P,, & Klein, R. E. Testing for mental 
development. In J, Cravioto, L. Hambreaux, & B. Vahlquiit (Eds,), 
Early malnutrition and mental developmenU Uppsala: Almquist ^ Wik- 
sell 1974, 



969^978. 



778. (a) 




Nutritional 
Supplementation: 
Critical 
Time 
Periods and 



In this chapteiswe will take a look at some of the results of nutrU 
tionai supplementation studies of pregnant svomen and their young 
children in different parts of the developing world, with special atten- 
tion to their effects on the physlcaU cognitive, and social development 
of the children at critical time periods. We will then turn to a consid- 
eration of the impact of fuod ideobgy and the ecology of malnutrition 
and conclude with a discussion of kuy priorities in child nutrition that 
need to be addressed by the international community. 

INTERVENTION STUDIES 

One of the most extensively documented longitudinal studies of 
the efTects of nutritional supplementation in pregnant mothers and 
young chUdren has been conducted by the Institute for Nutrition of 
Central America and Panama (INCAP). Four villages from the eastern^ 
Spanish- 'leaking section of Guatemala, where malnutrition is en- 
dcmic, were matched on a number of demographic, social, and 
economic characteristics. Two cgmmunltles were selected at random 
as ^^experimental villages/' in which a high protein-calorie drink siml- 
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lar to a popuUr cbrn-basud gruel (Atole) was mudu availablu iwict: 
daily at a central dispensary for all residents. Two other villages wtTe 
selected as controls. Here a drink CFresco), similar to KooUAid but with 
only about one-third of the calories contained In the Alole and no pro- 
tein, was made available to all those who wished to partake. Both 
drinks contained sufficient iron, vitamins, and minerals. In both ex- 
perimental and control villages, fi^ee outpatient medical care has also 
been provided since the inception of the study. Klein and associates 
have reported preliminary results of the relationship that exists be- 
tween supplemental foods ingested by the mother and children and 
birth wetght, infant mortality, physical growth, and psychological 
development during the first 4 years of life (Habicht, Lechlig, Yar- 
brough, & Klein. 1972; Habicht, Yarbrough, Lechtig, & Klein, 1974; 
Klein, 1971; Klein, Yarbrough, Lasky, k Habicht, 1973; Klein, Irwin, 
Engle, & Yarbrough, 1977; Lechtig, Delgado, Lasky, Yarbrough, Mar- 
torell, Habicht & Klein, 1974; Lechtig, Habicht, Delgado, Klein, Yar- 
brough, & Martorell, I97Sa; Lechtig, Delgado, Lasky, Klein, Engle, 
Yarbrough. & Habicht, 1975b; Uchtig. Yarbrough » Delgado, Martorell 
Klein, & Behar, 1975c), 

SUPPLEMENTATION DURING PREGNANCY: BIRTH 
WEIGHT AND INFANT MORTALITY 

Supplementat^ feeding to the pregnant mothers in the four vil- 
lages was monitored successfully, and samples of svomen were divided 
Into two groups; The 'Mow*' group was comprised of women whose 
total supplement ingestion during pregnancy was less than 20.000 
calories; the "high*' group consisted of niothers whose supplement in- 
gestion %vas greater than 20,000 calories, 

Bfrth Weight 

The percen tage of low-^birth-weight babies was significantly lower 
in the better supplemented group of mothers (Lechtig et ah, 1974, 
1975a). The mean birth vveight of infants rose consistently with ma^ 
ternal caloric ingestion during pregnancy; this assaciation was ob- 
served whether the calories were ingested early or late in pregnancy, 
but less So when calorie supplementation was limited only to the third 
trimester (Habicht et al, 1972) (see Figure 6^1), 

The association between increase in birth weight and maternal 
calorie supplementatiori during pregnancy was maintained when the 
effects of maternal age, birth order, interval since last birth, length of 
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figure 6-1 Rt^atiDnship butwuun supplymenttfd calories during preg^ 
nancy and prcportion of low birih wt-ight. (Frorn "Effects of Maternal 
Nutntion cin F^tal Grmvih and Infant Duvt'lopmuni/' by R. E, Klein 
ut ii\., Btilleiin of the Pan American Health Organi^.ation* 1976, W (4), 
301-316, Reprinted by purmlssion,) 

gestation, illnesses during pregnancy, and incidences of intrauterine 
infection svere controllud. 

There syas, however, a significant interaction between maternal 
SES, height, and caloric supplementation ihai affected the incidence 
of lovv-blrth-weight babies (Figure 6-2) in muthers from low socioeco- 
nomic groups (Habicht mi aL/l974). The risk of delivering low-birth- 
v/elght babies among high-supplemented, Rhort mothers frnm poor 
homes was roughly half that of those in the low-.supplemented group 
of similar height and SES- It appears that short-statured mothers from 
the low-socioeconomic group are most Ulcely to bear the largest pro- 
portion of low-birth-vveight babies, and caloric supplementation can 
cut down substaritially on this risk. 

Contrary to ejcpectations, proreiVi ingestions from supplement had 
little, if any, additional effects on birth weight in this particular popu- 
latioii- The average home calorie intake in this sample is reported to be 
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Figure 6-2. Inflmmu l\\ nuiturnal huighi and culuric HUpplcmcntaiian 
during pregnancy on the i uiaUoiiHliip beiweun .stjciucuanomic score and 
the pi'o port ion of infants* with low birth weight (Frum ''ElfuctN of Matt'i- 
nal Nutrition on F^'tal Gitnvth and Infant Duveloi>nHMii/' by R. E. Klein 
et ah, Bullaiin of the Ptin Amuricnn HeaUh Qi ganiyiatiun, 1976, 10 (4), 
301=316. ReprihtutI bv pernii-SHiun.) 



very low atid provides a lulutivcly small maigin fur phyHical activity, 

higher than the average required for mairilenatice and tissue synthesis 
and is similar to the obsorvt»d figures for well-nourisht'd popLilations. It 
sKould biL* noted that in other areas of the developing world where pro- 
teins are limited in the pregnant women's diet, the pi^otein content of 
the supplement might maku a sign ili cant dlfierence in th^' birth weigh i 
of their offspring. 

Moderate to marked maternal malnutrition appears to have an 
effect on placental weight that can be reversed by caloric supplem0n- 
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mion^ On the average, the group with low caloric supplementtition 
(less than 20,000 calories) had placental %veights I \% belo^v those with 
high caloric supplementatioh (over 20.000 calories). The coiicentration 
of placental chemical components, however, was not associated with 
caloric supplementatton (Lechtlg et ah. 1975b). Il appears that modcr^ 
ate protein-calorie malnutrition during pregnancy leads to lower pla- 
cental weight, without significantly changing the concentrmion of its 
biochemical components. The reduction of placental weight may be 
the mechanism by which inatemat malnutrition is associated with 
high prevafence of low-birthAveight babies. 



fnfant Mortality 

Figure 6^3 shows the association between caloric supplemental 
tion during pregnancy, stillbirths, and infant deaths during each quar^ 
ter of the (irsi year of life. In all five comparisons made, the proportion 
of deaths in the low-suppletndnt groups was greater than in the high 
groups, significantly so during the first 3 months after birth. The mag- 
nitude of the diffcrencu is such that the risk of dying during the lirst 
year of life in the high-supplemented groups h only half that observed 
in the low-supplemented groups (Lechtig et al., 1975). 

The finding that improved nutrition during pregnancy mud lacta- 
tion decreases infant morlallty by nearly half raises an iniporiant 
public^health issue, Interx^ention programs designed lo reduce infant 
inortality have generally Ibcusud on tlw cuntrol of infectious diseases 
by provision of adequate heallh services, in the Guatemalan e^cperi- 
ment,an introduction of preventive and curative medical care reduced 
infant morlaHty from a rate ofuver 200 per thousand to somewhat less 
than 80 per thousand. Improved maternal nutrition accounted lor a 
further reduction to a rate of 55 per thousand. These results demon- 
strate that nutritional intervention h an impurtant second step in 
medical intervention designed to reduce Infant mortality in poor rural 
populations* 

SUPPLEMENTATION AND PHYSICAL GHOWTH 

In the IMCAP study, children who scored below the 30th percen^ 
tile of the studv population in height, weight, and head circumference 
were considered retarded in physical growth. These limits fall below 
the lOth percentile of United States standards. 

Figure 6-4 shows the proportion of children with retardation in 
weight, height, and head circumference at 36 months for Io%v-, middlev, 
and high^supplemented groups. The low^ and hiih^supplemented 
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Figure 6-3, EITect of caloric .supplumeniaiion diiring pregnancy and lac^ 
tation on infant duaths (Froni ^'Effuci^ uf Matumsil MiiLrition on Fetal 
Gnnvlh and Infant Devuloprnunt/' by E. Kluui H aL, Bulkthi of thy 
Pan American Health OiganizatiDn. 1976, IQ (4), 301-316. RiJprintud by 
permissionj 



groups consisted of children who ingestud either dliTCily or through 
their mothers less than SOOO or more than 10,000 supplemented 
calories per quarter during at least 14 qua tiers. 

There is a strong relationship butween levul of supplcnientation 
and physical-growth retardation (Lech tig ef ah, 1975). Thu risk of 
growth rstardation^ is alrnost three tlrn^.^ grcnter in the io\v^ 
supplement group than in the high-supplemtni£ group. In the villages 
where Fresco (the iQW-calorie/low-proteln drink) was distributed, there 
was, however, a higher rate of growth rutardation in the group with 
middle-level caloric consumption than in the villages where Atole was 
distributed (which contained pt^otein as %vell), Thk raises the question 
of the separate effects of protein and calorie supplementation on 
physical-growth rate, an issue that needs to be further explored in the 
INCAP study. 
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FigurB 6-^4. Relaliotmhip buiw^4;un catugorius ul unloric HuppIunYnlalion 
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weight, height and head cirt:umlgrcnce at 36 munihH ol age. (From fet^ 
kfcts orMatemnl Kuiritimi on Futul Gmwih and Inlani Di^vulupmcnt, 
by R, E, Klein ei uK, Bitlhtin ol the Pan American Health Organization. 
1976. fO (4), 301- 316. Reprintecl by pernii>^Nlc)n,) 



SUPPLEMENTATION AND PSYCHOLOGICAL TEST 
PERFORMANCE 

The analy^i^ employed two measuiw ut' food suppbmenlation: 
total food suppleingnt ingested by thtj malher during prcgiiancy and 
lactalion and by the child up until the age of ps> chological abscssmerU. 
The i^^suUs Irom the llrst evaluation during the first 10 days of \m 
show that, although food supplernentation during gestation %vas as^ 
sociated with higher birth weight, purformance on the Cambridge 
Neonatal Examination Scale svas not affected. 

INCAP Investigators have also reported the results from the Com- 
posite Infant Scales administered at 6, 15, amd 24 months of age. This 
Hcale, a mixture of psychomotor items s^^lected rrom Infent de^ 
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velopmenlal scales^ yields two scores al each of the testing periods, a 
mental score and a motor score. By 15 months, weJUsupplemented 
children perform significantly better on the mental and motor scales of 
the Composite Infant Scale than poorly supplemented infants. When 
we look at individual test Items, ihe impact of supplement ingestion 
seems to be more closely related to percepmaUmotor and manipula- 
tive skills than to language and other emerging cognitive abilities 
(Klein et al, 1977). 

Psychological test performance and its relationship to food- 
supplement Ingestion was also examined when the children were 36 
and 48 months old. At 36 months, the tests on which significant differ- 
ences in performances were noted included ''picture naming" and 
"recognition" and a verbal-reasoning task. In mch case, the superior 
performance was associated with higher levels of food-supplement in- 
gestion^ Two of the tempo measures, response time for the dis- 
crimlnation^earnlng task and time taken to draw a line, also varied 
inversely with food-supplement intake. Similar differences were found 
at 48 months: a cognitive "composite score" differentiated sig- 
nificantly between groups that differed in level of food supplementa- 
tion (Klein et al., 1977). 

r/MING Of NUTRITIONAL SUPPLEMENTATION 

Does it matter when the supplement is consumed, given that the 
same ^tmount is ingested? Follow-up data on the eftects of the timing of 
the supplernent ingestion on psychological test performance, by seK, 
are available. The correlations between gestational supplementation 
and test performance of preschooNage children are significant, but once 
the gestational supplementation is parceled out of the correlation be* 
tvveen total supplemental ion and test score, virtually no relationship 
remains between later supplementation and test performance. Thus, 
ptvgnancv appears to be the crucial perigd for supplementation as far 
as psychological test performance during the first 3 years of life is con- 
cerned (Klein et aL, 197^^^ 

INTERACTION EFFECTS OF SOCIOECONOMIC STATUS 
AND CALORIC SUPPLEMENTATION 

By 36 months, family socioeconomic status interacted sig- 
nificantly with the effects of caloric supplementation on psychological 
test performance. At that time the effect of nutrition supplementation 
on test performance was more pronounced for economically deprived 
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children than the better-off children. In the high socioecononiic 
groups, a poorly supplernented child was about equally likely to fall 
Into the lowest or highest quartile of test scores, but in the low 
socioeconomic groups a poorly supple me tiled child was about three 
times as likely to be in the lowest raiher than the highest quartile on 
test performance. Thus, the results of the INCAP intervention study 
rellect the interactive effects of endemic* mild to moderate protein- 
calorie malnutrition and of low socioeconomic status on psychological 
test performance at preschool age, Though the range of wealth and 
opportunity present in the study villages is llniiied, the analysis re- 
vealed the differential effect of socigecQnomic status on cognitive test 
scores at 36 and 48 months, and a particular susceptibility of children 
from lower SES families to be more strongly affected by nutritional 
supplementation (Klein ct a!,, 1977). 

Two other studies in Latin America have Investigated the rela- 
tionship between nutriiiona! supplementation during pregnancy and 
lactation and development in infancy ^nd t^arly childhood. In the study 
by Chavez and associates (Chavez, Mariinez, & Bourges, 1972; ChavoE, 
Martinez, & Yashlne, 1974), data %vere obtained on 36 children living 
In low-socioeconomic-status hames in rural Mexico; 19 of these chil- 
dren were born to mothers %vho were givun food supplements from the 
45lh day of pregnancy on through lactation. The children were also 
supplemented. By 12 months of age, the physical activity of the 
supplemented children was significantly greater than that of the noiv 
supplemented. The supplemented children spent less time in their 
cols, vvalked at a younger age, were more vigorous, more likely to take 
the lead in play, and more independent. Because of their higher activ- 
ity level and e-Xploratory behavlur, their parents and siblings look a 
greater interest in them* which in turn was strengthened by the In- 
fants' tendency to smile more. 

This relationship between nutritional status and activity level has 
also been obseived in Nepal by Graves (197 U ! 972) and in East Africa 
by Rulishauser and Whiteliead(1972), U.singobsen^ational tecbniquus, 
the latter found that rehabililaled, previously malnourished Ugandan 
preschool children, ages 1 to 3 years, spent significantly more time in 
standing and silting and signiricanily less in play activity, such as run- 
ning, jumping* and the like, than svell-nourished children of the same 
age. During the six-rnonih observation period, inci^ments in height 
and weight were equal in the two groups, even though caloric intakes 
among the Ugandan youngsters were as much as 30% below recom- 
mended levels. The limited caloric intake of the undernourished chil- 
dren appeared to be utilized preferentially for growth rather than for 
energy^demanding play. Both the Mexican and Ugandan researchers 
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Mothers' clinics in rural Tans^.ania provide btjth milk and medication 
For children. (Photo by Lynn MlUar cuurtegy of UHlCEFj 

point out that such a low level of activity would be expected to elicit 
fewer responses from the mother. 

Over a ten-year period, Moenckeberg (1972, 1973) has carried out 
a medical'Care program in an urban slum area of Santiago^ Chile, that 
includes nutritional supplementation with milk as well as free medical 
care. Differences in physical and cognitive devulopment were noted 
among three group.^ of children: .^ium children participating in the 
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medical nutritional program, a control group from the same slum area 
without medical and nutritional supplementation, and a sample ot 
middle-class children. PhysicaUgrov/th rates and developmental quo- 
tients differed significantly from group to group. The highest incidence 
of subnormal test scores (DQs below 70) was found among slum chiU 
dren without medical and nutritional care. In constrast, slum^ children 
who had been provided with free milk distribution and medical care 
for the past ten years had a much lower incidence rate of subnorma - 
Ity, very close to that found among the privileged middle-class chil- 
dren (Stein & Kassab, 1970). 

This nutritional study included a three-day observation record ot 
the food consumed by the children, including total calories total pro^ 
tein and animal protein. Moenckeberg ( 1973) found a fairly high corre^ 
lation between the amount oi animal protein consumed and cognitive 
development In the preschool years. The proportion of children with 
developmental quotients below 79 decreased in direct proportion to 
ft,» i„taW« nf animal oroteln. while the incidence of children with test 
scores between 80 and 89 did not. Thus, the latter may be related to 
environmental factors, while animal protein consumption appears to 
reduce the incidence of mental deficiency (see Figure 6-5). This issue 
still needs to be resolved for the Guatemalan study. INCAP investi- 
gators so far have looked only at the effect of total caloric consump- 
tion on psychological test performance. , , « . r 
All three studies discussed so far have dealt with the effect ot 
supplementary nutrition during pregnancy and through infancy and 
the early preschool years. A number of nutritional supplementation 
studies from developing couniries are beginning to address the ques- 
tion whether supplementary nutrilion in inlancy and the preschool 
years alone can affect psychological performance. 

Bouiourline-Young (1971, 1974) has conducted a series of sup- 
plementation studies among undeiprivlleged children in the city ot 
Tunis In a pilot study, he fed hlgh^protein supplements to 25 under- 
privileged children (mean age of 18 months) and a calorie supplement 
with the same protein content as the ordinary diet to 25 children from 
another underprivileged area oi nitHiupOiuaii l,^,,,^. . "•=-= 
physical and motor development were contrasted with those from 45 
control children from another poor suburb who had no supplementaiy 
feeding at all. Over a six-month period, from PA to 2 years of age, 
sianificant differences in developmental motor milestones were de- 
tected among the three groups. The prolein-supplemented group 
showed the greatest Increase In rate of growth, in body length, and 
marked improvement in health. On motor items, such as the capacity 
to sit, crawl, stand, and walk, the nonsupplemenied group was most 
retarded in relation to chronological age. 
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Figure Percentage of mcnta! narmaliiy Linci deficiency in pruichool 
children with different animal protein intake (Gesell test). The animal 
calorie consumption was determined by a nutritional survey in every 
home, using the teclmique called/'quantitative trend of food consump- 
lion/' with chemical analysis of sample of food consLimed during a 
seven-day period. (From "Nutrition and Behavior: Practical Probleini in 
Field Studies in an Urban CQmmunity/' by F. E. Moenckeberg, In D, J. 
Kallen (EdX NiUriimi, Dax^elopmeiU and Sociai Beh avion Publication No. 
73k242, 1973, Lf^S. Department of Health, Education and Welfare.) 

This feasibility study pieceded ii nigre ambitious supplemenia- 
tlon study presently underway: Boutourline- Young (1971, 1974) and 
his associates (Boutourline- Young, Haniza, Louyot, El Amourl, Red^ 
jeb, Boutoudine, & Tesi, 1973) have selected 600 infants who all come 
MiJiii pwui laiiujitaauu are niaiuncu uu initial Dirtn variaDles, sucti as 
height, weight, head circumference, gestational age, and absence of 
physical handicaps, Thurc arc 100 children in each of mix gruups: 
Group 1 receives a Westem^type weaning supplement that contains 
milk, eggs, and some cereal. Group 2 receives Superamine, a UNICEF- 
sponsored North African weaning food, composed of cereal, leguines, 
skim powdered milk, and sugar, which has a caloric value of 387 cal- 
ories per lOO g plus proteins of 20.1 g prr 100 g. Implementation for 
groups 1 and 2 begins at 4 months. Groups 3 and 4 receive a low-cost 
weaning food inade from local products; group 3 begins the supple- 
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mentation at 4 months, group 4 at 12 months. Group S receives only 
the pediatric care furnished to the first four groups, and group 6 is a 
control group without pediatric care or nutrUional supplements. 

Boutourline- Young reports consistent dirferences between expen- 
mental and control groups for both height and weight, wh^h are rnore 
pronounced for weight. On the motor scale of the Bayiey Scales of In^ 
fant Development, all experimental groups were more advanced than 
the control group at 12 months. Girls in experimental groups 1 ancl b 
were superior to controls without weaning food or medical care on ttie 
mental scale as well. These results resemble closely those reported 
from Guatemala. Thus. It seems possible to improve the physical and 
the psychological development of underprivileged children by nutri- 
tional supplementation during infancy, , 

A report from the southern barrios of Bogota, Colombia (Mora ct 
al 1974) has also shown that food supplementation during the age 
range from 4 to 48 months, over a period of one year, can lead to sig- 
nifif.'.nt vveiflht and height Inerements in supplemented miilnounshed 
children and to a 5- to e-point increase in scores on the Urillims ueve.- 

"^"^ M'^KayiKay, and Slnisterra (1973), in another Colombian c%. 
Call provided supplemental food and schooling lor malnourished 
children, beginning at age 3V^, These children by age 5 had made some 
strides in catching up with the intellectual growth ot more aiflutnt 
children, especially in verbal reasoning tasks, However, a second 
group of Ibrmerly malnourished children received only supplementary 
food but no extra schooling. They were doing no better than maT 
nourished children wilhoL.t supplementation, and appeared especially 
deficient on short-term memoi'y tasks. However, some changes were 
noted in the affective-social realm. Formerly nmlnourisheci children 
who received fbod supplemeniatiun beginning at age 3W but no 
vironmental stimulation, beuunie more active than the children in the 

untreated control groups. . ^ , u i a^Wv A, 

In a report by Klein and associates (Klein, Yarbrough, Lasky, & 
Habicht, 1973), an analysis was undertaken of the effect oi suppleme^n' 
tary feeding on the psvchologlcal lest perlormnnce ol a sample u. .ou 
Guatemalan childien."age8 S through 7. The Invesligators locused on 
age? psychological test perfbrmimce in order to delermme whether or 
not a supplementary protein-calorie ieeding progimni was associa^d 
with improvement in psychologieal test pertorniance between 5 and 7 
years of age. Estimates of protein Intake from the supplement a^s well 
as from the home diet were Included in the analysis. Changes m height 
and head cireumlerence between 5 and 7 years of age were added into 
the regression analysis as anthropometric indices of nutritional status. 
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The r'csulls of tliu i ugreHsiun analvHiH wliuwcd lhal thu uxpurhnun' 
lal feeding program hud no significant Impuct un pHVchulugicul tgsi 
performance for the peiiud hum S to 7 yuarH* There are Hevui al phRiHi- 
ble reasons why no efreclH uf the suppleniLMitary roedhig were dLMiiun- 
strated during this age puricKh The must ubviuiiH may he that thu 
amount of additional protLMn ihul the childrun ingested during thu 5- 
to 7-year period was simply not eiiuuyh tu ufreet thu psyehulugical lent 
performance. Second* the impact of the unvirunment at this age ap- 
pears to be more saUent than any sLipplumenlary nLitrition. 

Some additional uvidunce supptHling iheHc findings comes h'um a 
study by Moenckeberg (1972) from Chile. Mocnckuburg and his cuU 
leagues chose 60 poor children, 7 to 9 ycarsp who were small fur their 
age. They received thi'ue meals at schuuli adgquate Ibr tulal Ibod re- 
quirements during nine schuul months. The children's hitelleciual de- 
velopment was measured at the beginning, at the (burth inonth, and at 
the end of the trial. During this period a normal increase In weight and 
height could be observed, but theie was nu change in the high Ire- 
quency of intellectual deficiency. It appeared that adequate nutrition 
during the school year did not impruve intellectual capacity at this age 
range. The investigators leave it open wdiethcr the psyehulugical def- 
icits observed on test mea;^ures were due mainly to factors other than 
nutritional ones — that is, Hociucultural^ur whether the delicits pro- 
duced by previous undernutritiun could no longer be reversed. 

To sum up, the results of inlervenlion studies in different parts of 
the developing world seern tu indicate that niilritiunal supplementa- 
tion, coupled with medical care* has its must puwerful effect on cogni- 
tive development when it takes place during pregnancy and lactation. 
Some effects of nutritional supplcnientatiun un cognitive development 
are noticeable when given either alone o!' juintly with medical care 
during infancy. The eflecls on eugnitlvc development are less notice- 
able after age 3, though they can be increased when educulionul sliniu- 
lation is combined with nutritional supplementation. By the time 
e h i 1 d re n re ac h sc h oo I a gc .all c age 5 , an cl e spec i a 1 1 y a 1 1 e r age 7 , n li t ri - 
tional supplement at ion seems to have little elTeet on psyehulugical test 
performance. 

We must keep in mind that must uf the experimental studies that 
deal with nutritional supplementation, singly or in combination with 
health care or educatiunal stimulation, are .still underway, and that it 
will take several years until the lungilLidinal studies just discussed 
come to full fruition. H psychologists aie to take malnutrition research 
seriously, however, another issue remains seriously neglected: that of 
persuading people to change theii* habits of food [irclei ence and prep- 
aration (Walbek, 1972). 
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FOOD IDEOLOGY: CULTURAL FACTORS AND CHILD 
NUTRITION 

All over the world the most direct innuence of the culture on 
nutrition Is mediated by the local Icxjd ideology; that Is, by the pattern 
of customs, habits, and attitudes that have developed toward different 
typei of foods. Food habits haveehanged throughout theuges, but usu- 
ally relatively slowly, as the result of alteration of climate or us one 
community came into contact with another, through trade or con- 
quest, and certain foods were absorbed Into new diet patterns. In the 
present-day world, both in developing regions and in industrialized 
countries, changes in food habits have come about with extraordinary 
speed paralleling changes In modes of living, particularly the modern, 
mechanized, urban life-style (Jelliffe, 1962; Jelliffe & Jelliffe, 1975). 

In most traditional communities, which remained unchanged 
over hundreds or even thousands of years, an adequate dietary balance 
had been achieved. For example, the traditional Aztec diets in Latin 
America and those of ancient India and Asia seemed to have incorpo- 
rated the nutrients needed for a balanced diet, for the most part based 
on mixtures of plant foods, However, with the recent rapid change in 
all parts of the world, but most dramatically in some developing coun- 
tries floods of people have come from the countryside to the towns 
seeking a better way of life, Too often their search has produced more 
ill effects than beneiits for the children and themselves. 



Concepts of Body Physiology 

Many cultures have as part of their food Ideology ancient systems 
and concepts of bodv physiology, dating back to the classical 
philosophy and literature of the region. Such systems are usually 
based on the idea of "body forces" that need to be in balance it health is 
to be maintained and illness avoided. The Chinese system of "ym- 
yang" and the "hot-cold" classification are important examples. The 
hot-cold system may have originated in India, where it was believed 
that body physiology could become unbalanced in people ol different 
temperaments by the food consumed, which was classified into hot 
and cold. This classification seems to have spread from India to Greece 
and to medieval Europe; subsequently the concept was exported to 
South America with the conqulstadores. Currently it is held in differ- 
ent parts of the world, including such widely separated areas as India 
and Latin America, although the items included in each hot and cold 
categoi7 may differ greatly. In India, for example, food regorded as 
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In Chad, schoolchildren i-ecuivu lessons in nutriliun during their morn- 
ing milk bruak. (Photo by M. and E, Bernhuim courtuHy of UNICEF.) 

inherently hot (with no relation to its thermal heat or pepperiness) 
consists of prutein-rich animal products, such as meat, milk, and 
especially eggs. Cold foods include many fruits and juices and the vari- 
ous acid milk preparations, including buttermilk. This classiiication is 
of considerable practical importance, as illnesses are also categorized 
as hot and cold, and cultural concepts of the prevention and treatment 
of disease are related to it. For example, during a ''hot'* illness such as 
a diarrheal disease, "hot*' food such as milk is avoided. 

Thus, it appears that a knowledge of the local food ideology sur- 
rounding the traditional dietary patterns of pregnant and lactating 
women and new-borns, and of nursing and weaned children, is ex- 
tremely important if one attempts to introduce modern concepts of 
nutrition education among the caretakers (Jelliffe & Jelliffe, 1975). 
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Cultural Factors and the Nutrition of Young Children in 
Developing Countries 

PrBgnancy. Diet during pfcgnancy is often culturally defined, 
with certain foods regarded as especially appropriate and others to 
be avoided. Special foods may be customary, but sometimes there is 
restriction in the quantity of food In an attempt to avoid a difficult 
labor and a large baby. There may be a wide variety of specific pre_g. 
nancy taboos, which may be nutritionally unimportant, such as the 
avoidance of honey among some tribes in Tanzania, but taboos may 
also apply to valuable protein foods. In many parts of the world foods 
specifically forbidden for all women include many available animal 
sources of protein, such as eggs, chicken, mutton, and some species ot 
fish. These restrictions may be more strict during pregnancy. 

Puerperlum. Various practices in relation to childbirth and the 
immediate period thereafter can be nutritionally significant. There is 
an extreme range of differences in the practice of cutting the umbilical 
cord which affects the amount of extra blood going to the new-born 
baby and hence the iron stores made available to him or her fi-om this 
placental transfusion. Although no particular diet may be considered 
necessary during puerperlum, a more generous food intake is tradi- 
tional In some places in East Africa and Southeast Asia, a rich diet 
with plenty of milk, meat, and blood is taken ur a vegetable fish soup is 
used Unfortunately, elsewhere the diet may be restricted, as in 
Malaysia where there is a six-week period after delivery during which 
the mother has a more limited range of food intake than usual. 

Infancy. Breast feeding was the mainstay of infant feeding in the 
tropics until quite recently. A common factor to all tropical pedant 
groups is the irregularitv of feeds, usually termed demand feeding, 
although this may in fact be called "opportunity" feeding. In develop- 
ing countries, breast feeding appears to be the only practical way ot 
nourishing young children, because apart Irom other considerations, 
attempts at artificial feeding with a bottle are almost uniformly unsuc- 
cessful and often fatal, as a result of infective diarrhea and nutritional 
marasmus (Brown, 1973; Harfouche, 1970). 

Th§ weaning procass. The term wmnmg refers to stopping milk 
feeding or to accustoming the young child to foods other than breast 
milk Breast feeding is usuallv stopped after 2 years or more in most 
traditional communities. Sometimes this is deliberately undertaken 
when the child reaches a certain culturally defined stage of develop- 
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merit, as vvhun hu ur nHu can run or talk. Tliu procuHK of Huparating the 
child from ihu breast is somctimus ruinrurced by ihc application of 
bitter or unpluasant substancus to the nipple, including garlic, rud 
pcpptM', or soot. Reasons; For stopping breast feeding vai'v, but tradi- 
tionally this is most commonly dictated by the onnet uf another preg- 
nancy, as it is widely held that il this is not done, the mother's milk 
will become harmfuh poisonous, or in some other way cletiMniental to 
the suckling child. 

Of great importance as far as young-child nutrition is concerned 
are common rood restrictions during the weaning or transitional pe- 
riod. In a number of parts of the world a major cultural block of sig- 
nificance in the etiology of malnutrition is a failure to introduce foods 
actually available in the local diet to children from 6 months of life 
onward (Jellify & Jelliffe, 1975). 

PRIORITIES IN CHILD NUTRITION IN DEVELOPING 
COUNTRIES 

What, t!ien, appear to be the most urgent ptlorities in child nu- 
trition in the developing world (United Nations Economic and Social 
Council, 1975)? 

1. Siippkiimilwy jeedijig in pregnancy and lac t a i ion. Probably the 
majority o( pregnant and lactating v/omen in developing countries 
have inadequate diets with poor intakes of calories, protein, and cer- 
tain vitamins and minerals, especially vitamin A, folate, and iron. Ide- 
ally, supplementary foods should be available, if needed, beginning at 
the start of the second trimester of pregnancy and continLring during 
lactation, 

2. Eucotirag€nteut of hwast leedifig. To redtice the child malnu- 
trition caused on a large scale by the spreading practice of early incor- 
rect weaning, the following general steps should be taken: (a) orienta- 
tion of medical and health personnel; (b) education of the public; and 
(c) support for the nursing mother, 

3. Pmvenilo}! of mitntiomil deficieucy di^mses. The following 
widespread nutritional deliciencies can be simply prevented insofar as 
there is a means lor reaching mother and children: (a) Anemia: Tablets 
can be made available fur daily use during pregnancy and lactation for 
the mother, and since deliciency of iron also affects young children, 
particularly when they are infected with intestinal worms, smaller 
dosage tablets can be made available lor them. The cost of iron and 
folate are minimal; the key element is the delivery system, (b) Vitamin 
A deficiency: In large areas of the world this ci'eates a risk of blindness 
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in children. This can nuw prcveniutl by diHtribuling uvury six 
months a large-dose capsule of vitamin A !u children under 5 years old, 
until nutrition education has convinced parents uf the need to include 
in their diets sufficient starch, grecn^lealed vegetables, or oranges and 
yellow vegetables or fruits, (c) Guiter can be prevented by iodii^alion 
of salt \vherever salt is centrally processed. Ah an alternative, intra- 
muscular injections of iodized oil are being tried in several countries. 

4. Dealing with modurate fbmis of fnahuHndau. It is obviously 
better for the child and for the caseload ol" treatment laeilities, gener^ 
ally insufficient in developing countries, if preventi\^e measures can be 
taken to stop children who are moderately malnounshed from actually 
declining into a state of severe malnutrition. 

Depending on the vvurkload and the existing stall ol health cen- 
ters, it may be necessaiy to add an aLixiliary worker, perhaps on aux^ 
iliary nurse^midwife. Some Feeding may be dune at centers, and some 
various loeallv produced foods can be uHcd. but ii] many placCH the 
methods of ehuice will be take^home distribution of cereaUbased mix- 



ture Sugar is addud to thu mixiure to maku it more palatable to yuung 
childrun. Thu fuod 1^ part ol a Hupplementary feeding P'^S^VcS? 
dren and mothers. (Phutn bv Jacques Danuis cuuriesy ol UNILbhJ 




These Bangladesh chiklrun !eed themselves 




ERIC 



NUTRITiONAL SUPPLEMENT A 7 ION 1 17 



turcSi fbrtitied with tbocl Icgumen, minurols, and vilamins, hucH as 
Balahar in India, Incaparina in Guutumala, and Supuramine in 
Algeria, 

5, Treai>?w?n at severe pmteifhcalurie ituiInturiiiofL Child rcn HufTur- 
ing from cases of kwashiorkor or marasmus are in dangtM' u! death and 
need to be sent fur immedialc trcatmcnh In a hu.^pitul inalnuti itiuri 
ward a three-week treatment of kwashiorkor will cost no less than $50 
and a three-month treatment of marasmuH no less than $200, Some 
cheaper methods are now being used exiensisely in nutrition rehabili- 
tation centers. Usually these centers are of the dav-eare tvpe, w'here the 
mother and child attend the center daily for about thi'ee months. The 
cost for treatment is $.50-$ 75 per child per day, about one=tenth that 
of hospital treatment. This method is being used in some 20 countries, 
including Costa Rica, India, the Philippines, and Uganda (United Na- 
tions Economic and Social CounciK 1974, 1975). 

Among the key issues in child nutrition in developing countries 
that need to be addressed by the intei'national community are: 

L Acivocacy of chililiwi s iititriiicuu Thin should include vigorous 
efforts on the international, national, and regional level to bring to the 
notice of officials the problems of children's nutrition. 

2. Assistcuwe hi tlie devek}p}UU}i! of jaod iuid nuiniion policy. Such 
assistance should ensure that plans made bv national go\ernment be 
aimed at filling the needs of mothers and childiun in vulnerable 
groups. 

3. As^isicntce to and sup port uj pr'nmuy healih sm'icas. This should 
include assistance for training e^florts to sharpen capabilities lor nutri- 
tion survey a nee, monitoring, and referral at the most basic level of 
health^care delivery: improved training of primary-healtfi-care work- 
ers; and extensive efforts to instruct the mothers in (he importance of 
breast feeding and the pr'cpai'atiun of locally available weaning foods. 

4 . A ss I si a t tc{£ for progra f > is of 1 1 lilrilicn i ed tir allot i ill if le local le\ *eL 
Such assistance would be most helplul for progiams that involve 
simultaneously at least two of the following components: healths edu- 
cation, or agriculture; that is, nutrition education through theprimai^ 
health worker, teacheri or the agricultiiral extension worker. 

5. Assistance irt prepcuhii^ for inid dealing with ftiass fUitrition 
etfwrgencies. A major priority for United Natiuiis agencies needs to be 
advanced prepaimtion for emergencies to ciisure that children trapped 
in famines will receive more and better care in the future; tfiis should 
include early-warning systems that will survey and monitor the nutri- 
tional status of vulnerable arerus in the developing world, both for the 
purpose of early intervention and for the assessment of the effective- 
ness of programs that are under taken to cope with these emergencies. 
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It seems appropriate to close this chapter vvith the plea made by 
Henry Labouisse, the Executive Director of UNICEF, at the World 
Food Conference in Rome in Novemher 1974 (Labouisse, 19751* 

There are ai ihis moment milliuns ui children on HL*\cral uoniincnis 
who are suffering from malnutrition; many o( thern ore starving* They 
are among the victims of the uxtmmely suriouH food crisis which affucts 
the world. Wc know lhat ihu crisis will not solve ilsulf. It will, on the 
contrary, gut worse unless this euuntry gix'es mumenium to an intensive 
program of action designed to deal stxjn and on an unprccudunicd scale 
with the vast problem uf food scarcities and human hunger. We know 
enough of the extent of the needs tu make the start. We know what the 
millions of children in peril must get soon: a network ul seniccs to reach 
them with food and health care and concrete cncaiiragemeni tu their 
families and communities to engage in increased e^ideavors of scH-hclp. 
The cost, about a billion dollars, will be large In reiation to what has 
been done in the recent years, but small in relation to existing global 
resources. 

SUMMARY 

Intervention studies around the world have examined critical 
time periods for nutritional supplementation and their effects on phys- 
ical grovvth and psychological functions. 

The results of these studies indicate that nLiiritional supplemen- 
tation, coupled with medical care, has its most powerful effect on cog^ 
nltive development when it lakes place during ptx*gnancy and lacta- 
tion. Some significant effects of nutritional supplementation on eogni- 
live development are also noticeable, when given alone or jointly with 
medical care, during infancy. They are less noticeable after age 3, 
though they can be increased when educational stimulation is com- 
bined with nutritional supplementation- By the time children reach 
school agCp after ages 5 to 7 years, nutritional supplementation seems 
to have little effect on psychological skills and school performance, 
though it contributes to height and weight gains. 

The question of the separate effects of (animal) protein and 
caloric supplementation on growth and development needs to be fur- 
ther explored. 

Even in populations where the range of wealth and opportunity Is 
limited, pregnant women and children from poorer ramilies are more 
strongly affected by nutritional supplementation than their counter- 
parts from better-off families. Caloric supplementation during preg- 
nancy can substantially cut down the proportion of low-birth-\veight 
babies born to shortp poor mothers, During the preschool years, the 
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Food and health services are being directed to at-risk children and 
mothers in developing countries. (Photo courtesy of UNICEF.) 



effects of nutritional supplementation on psychological skills are also 
more pronounced for economically deprived than for better-off chil- 
dren. By 5 to 7 years, the impact of the environment appears to be 
more salient than any nutritional supplementation. 

Knowledge of the local food ideology surrounding the dietair 
patterns of pregnant and lactating women and of nursing and weaning 
children is important for success in introducing modem concepts of 
nutrition education to teenage girls and women of childbearing age. 

Among the key priorities in child nutrition are: advocacy of the 
importance of child nutrition on the local, national, and international 
levels; the encouragement of breast feeding; a network of food and 
health services to reach at-risk children and mothers; and the encour- 
agement of local communities in self-help programs that utilize the 
skills of agricultural extension, health workers, and teachers. 
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The firat task orbuth human.^ and lliuir nearest primate relatives 
Is to survive infancy and learn looperalu ciTcciively in the physical and 
social world. Sensorimulor skillH luv critical to adaptation in thuse 
worlds, 

GENETIC SELECT/ON VERSUS DEVELOPMENTAL 
ADAPTATION 

Psychologists with an evoluiiunaiy perspective, such as Freed- 
man ( 1 974) and Scarr-Salapatek ( ! 976) have argued that sensorimolor 
skills have evolved earlier in uur primate past than other forms of in- 
telligence, thai they are phcnolypically less variable because they have 
been subjected to longer and stronger selection, and that their de- 
velopment is governed both by genetic and developmental adaptation 
to physical and carelaking environments. 

The overall pattern of sensorimotor development appears quite 
homogeneous for our species, since criterion performance is ac- 
compHshed for the vast majority of human infants in the first 15 to 20 
months. The evidence from cross-cultural studies suggests, however, 
that there are variations among groups in the rates of infant develop- 
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ment whose origins aru possibly cultural in part and probably gent'lic 
in part (Munroe & Munroe, 1975; Rubclsky & Daniel, 1976), 

Cross-cultural studies of infanls' psychomolor clevelopment usu- 
ally have had two aims: to describe gentTal sequences in development 
and to describe variations among infanls m a result of environmental 
factors. The latter issue has attracted more recent attention due to an 
^increasing concern with the assessment of the effects of perinatal 
stress, environmental deprivation, and malnuirilion and the need to 
evaluate intervention efforts in social-action programs for infanls, 

THE ASSESSMENT OF PSYCHOMOTOR DEVELOPMENT 

Assessment instruments used for ihesu purposes have differed in 
type. The most frequently used psychometric tests arc; the Gesell De- 
velopmental Schedules (Gesell &l Amatruda, 1947) and adaptations; 
theCattell Infant Intelligence Scale (Cat tell, 1940); the Bayley Scales of 
Infant Development (Bayley, 1969); the Cambridge Neonatal Exami- 
nation (Brazelton, 1973b); and ihe Denver Developmental Screening 
Test (Frankenberg, Goldstein, ii Camp, I97I), all standardized in the 
United States; the Grinilhs Mental Development Scale (1954), stan- 
dardized in Great Britain; the Brunel-Lezine Scale (1965) and the 
Andre-Thomas tieo natal exami nation (Andre-Thomas, Chesni, & 
Saint-Anne Dargassie, 1960), standardized in France; and Prechtrs 
neonatal examination, standardized in Holland (Prechll & Beinlema, 
1964)' The technical aspects (Tyorms, reliabrliiy, validity) of many cur- 
rent assessment instruments for human infantH have been critically 
evaluated by Hoben (1970). 

In addition, a number of ordinal scales, based on Piaget's theory 
of sensorimotor intelligence, ha\'e now been developed, such as the 
Casati-Lezine Scales in France, and the Albert Einstein Scales of Sen- 
sorimotor Development (Escalona & Curman, 1966) and the Uzgiris- 
. Hunt Scales (1974) in the United Slates. Most cross-cultural studies 
undertaken with these scales are still in progress, ... . . 

In this chapter, a comparison will be made among the fmdings of 
research undertaken in the modei n eouniries of the West and reports 
from traditional preindustrial commimities, as well as from urban 
areas undergoing rapid modernization. Mean scores derived from the 
norms of the Western standardization groups \vill be reported lor 
comparative purposes only, not as approximations to a universal stan- 
dard. The results will be discussed In light of die possible effects of 
genetic selection, somatic maturity, and weight at birth, and patterns 
of caretaker-infanl interaction, especially handling, feeding, and wean- 
ing practices and encouragement of specific sensorimotor skills highly 
valued in a culture. 
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DIFFERENCES BETWEEN TRADITIONAL AND 
MODERNIZING SEGMENTS OF THE DEVELOPING WORLD 

Africa 

During the past two decades, an extensive literature has accumu- 
lated on the psychomotor development of African infants, drawn from 
different tribal groups, both in traditional rural and Westernized 
urban areas of East, South East, South, Central and West Africa. 
Comprehensive reviews have been published by Warren (1972) and 
Werner (1972) that point to the precocity of African babies in early 
sensorimotor development. 

Uganda. Among the earliest cross-cultural studies of infants' 
psychomotor developnient are those by Geber (1956, 1958a, 1958b, 
1958c, 1960, 1961a, 1961b, 1973, 1977) and Geber and Dean (1957a, 
1957b, 1958, 1964), who have published a series of reports on the re- 
sults of developmental tests given to several hundred infants and pre- 
school children, from the Baganda tribe, in and around Kampala, the 
capital city of Uganda, in East Africa. Children were examined, both 
cross-sectionally and longitudinally, at birth with the Andre-Thomas 
neonatal examination, and from ages 1--6 months, 7-12 months, 1-2 
years, and 2-3 years with the Gesell Developmental Schedules. 

Data on the psychomotor development of Baganda infants are 
available for a group of 216 that Were traditionally reared in families of 
small landholders and agricultural laborers, and for a group of 86 in- 
fants from a Westernized urban milieu, where the parents were profes- 
sionals and well educated. Comparison samples of Caucasian and In- 
dian infants were also tested. 

The new-born examination showed a considerable precocity of 
African infants; much of the activity corresponded to that of 4- to 
6'week-old European infants. Their advanced psychomotor develop- 
ment was shown chiefly by a lesser degree of flexion and low tonicity, 
. by a remarkable.control of head and trunk, and by the absence of 
primitive reflex activity (Moro, grasping, and hiarchrng feflexfes). Sub-^ 
sequently, Nelson and Dean (1959) reported that the encephalograms 
of African new-borns were suggestive of a greater degree of maturity 
than is usually found in the European new-born child, Vincent and 
Hugo (1962) have since confirmed these findings in a sample of low- 
birth-weight infants from the Congo. 

Consistent with the new-born findings, there was a remarkable 
precocity of both gross and fine motor development in the first 6 
months, putting the traditionally reared Baganda babies between 2 
and 3 months ahead of Western infants. 
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In the age range 1-^2 years, this motor precocity tended to be lost 
among the traditionally reared children. Their rate of development 
slowed down, so that only 9 months' progress by European standards 
was made in the second year. 

After 2 years, the traditionally reared children needed the con- 
stant encouragement and approval of their mothers to initiate the test. 
Their interest in the test materials flagged and their adaptive and lan- 
guage development appeared quite Impaired, This trend continued 
after age 3, when the developmental quotients for the traditionally 
reared children dropped below 100, with the lowest mean scores 
in adaptive (95) and in language development (90). 

Geber interprets her findings in terms of the pattern of adult care 
and handling of infants in traditional villages and contrasts this with 
the differential effect of a "Westernized" regime in urban families. 

In the traditional Baganda family, as in most other African tribes, 
there is a great deal of physical contact in the mother-child relation- 
ship. In the first year, the child is inseparable from the mother who 
carries her baby on her back when she goes to the field to work or to 
visit neighbors and feeds the baby on demand, day and night. Geber 
speculates that the continual back-carrying posture may strengthen 
the child's ability to hold his or her head firmly, by forcing the child to 
compensate for the mother's various movements. In the same way, the 
child's sitting position on her back, with back straight and legs pressed 
^gain^t her waist, may help, the infant to= sit earlien than European* 
babies. Since the child is taken everywhere, life in the changing scene 
is more stimulating than that of the infant who remains in the cradle, 
crib, or cot. From time to time the child is held by some other member 
of the extended family and offered to neighbors and visitors with a 
greeting. The child becomes easily accustomed to sorties into strange 
arms, with varying degrees of contact-comfort, security, and reinforc- 
ing pressure. 

The mother begins to offer supplementary food besides her breast 
milk at about 6 months of age, but continues to give the breast on 
demand and to sleep with the child. The first birthday is often chosen 
for complete weaning^.unless thu-mniher Is pregnant earlier. This deci- 
sion made, not only does the mother stop breast feeding, but she no 
longer carries the infant on her back and no longer sleeps with him or 
hen She teaches the child to stay quiet and passive; the assumption is 
that the child is now old enough to fend for him- or herself. In some 
traditional Baganda villages it is still the custom to reinforce weaning 
by physical separation. The child may be sent to a grandmother or 
aunt for several months. The new diet is low in animal protein and 
consists mostly of bananas, sweet potatoes, yams, and cassavas. Thus, 
in the second year of life and thereafter, the withdrawal of protection 
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and proper nourishment is not balanced by an enlargement of oppor- 
tunity. There is little in the home and rural surroundings that would 
stimulate and foster cognitive development— a few mats, no books, 
pictures, or ornaments, no toys, no kitchen utensils, and hardly any 

tools, , 
In a contrasting study of 86 children from Westernized homes of 
the same Baganda tribe, Geber and Dean (1958) found a somewhat 
different pattern of psychomotor development. Up to age 2, motor de- 
velopment, although precocious in comparison with Western infants, 
was not quite as remarkable as that among infants in the poorer rural 
families; but after 2 years the falling off in language and adaptive de- 
velopment found so consistently among the traditionally reared 
Baganda did not occur, 

The slight, but constant, failure of the privileged children to 
match the early motor development of the traditionally reared infants 
was also explained in terms of upbringing. Instead of being fed on de- 
mand, the wealthier infants were usually fed at more or less regular 
Intervals and spent much of their time lying in their cots. More of the 
"Westernized" urban mothers bottle fed or, if they breast fed their 
babies, were less successful in lactation. This partial failure of lacta- 
tlon occurred more frequently as sophistication increased. However, in 
contrast with the traditionally reared villaic children, the oppor- 
tunities for cognitive stimulation and self-education afforded by the 
parents, and Jhe.equipment.of the.wdl-to.do,homps, were much more 

extensive. c r ■ 

Since these first reports of the motor precocity ot inlants m 
Uganda by Geber and her associates, a number of other investigators 
(Ainsworth, 1967, 1977: Akim. McFie, & Sebigajju, 1956; Kilbride & 
Kilbride. 1975; Kilbride, Robbins, & Kilbride, 1970; Warren & Parkin, 
1974) have studied smaller samples of both Baganda and Luo infants 
with the Bayley Scales of Infant Development, the Griffiths Mental De- 
velopmental Scale, and new-borns with Prechtl's and Brazelton s 
neonatal examinations and have reported similar findings. Interpreja- 
tions of the most recent findings have pointed to possible genetic dif- 
ferences in somatic development and to specinc encouragement of 
psychomotor skills highly valued in the Baganda culture. ■ _ 
The new-bof-ns. between the age of 38 hours and 5 days, exammed 
by Warren and krkin in a Kampala hospital, differed from European 
new-boms on a number of neurological and behavioral measures; that 
is, in a higher threshold for and a reduced extent of the Moro renex in 
their suspension posture, in the range of movements of elbow, ankle, 
and trunk, in head control while sitting, and in pulling of arms m trac- 
tion (Warren & Parkin, 1974). 
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The external physical development of these African neonates ap- 
peared more advanced than that of European new-borns of identical 
gestational age, in spite of a somewhat lower birth weight In the poorer 
African saniple. There were no social-class differences between poor 
and elite African neonates on the behavioral and neurological mea- 
sures. 

Kilbride, Robbins, and Kilbride (1970) found Baganda Infants to 
be significantly advanced in psychoniotor development on the Bayley 
Scales of Infant Development throughout the first year of life, when 
compared with both Black and Caucasian samples in the United 
States. As age increased, developmental motor quotients decreased, 
however, but at 24 months Baganda infants still obtained higher mean 
motor scores than either Black or Caucasian babies from the United 
States, ftrecocity among the African infants was especially noticeable 
in head control, in their good coordination when sitting alone, and in 
the earlier age at which they were standing alone, walking alone, and 
running. Among the most **precocious" items were smiling and sitting, 
behavior highly valued and encouraged in the Baganda culture (Kil= 
bride & Kilbride, 1975). 

Kenya. In agreement with Geber's and the Kilbrides' findings In 
Uganda, both longitudinal and cross-sectional studies in neighboring 
Kenya by Leiderman, Babu, Kagia, Kraemer, and Leiderman (1973), 
by leiderman, Tulkin^and Rosenfeld (L977), and by Super (1973) point 
to precocious mental and motor performance of Kikuyu and Kipsigis 
babies on the Bayley Scales of Infant Development during the first year 
of life. In contrast to Gebers findings, however, which were based on 
highly selected hospital and clinic samples, no social-class differences 
were noted In the first-year performance on infant tests when a total 
community of Kikuyu infants was sampled. While allowing for the 
possibility of genetic variation in the rate of psychomotor development 
of African and Caucasian babies, Leiderman attributed a significant 
proportion of the variability In psychomotor performance to sociocul- 
tural and demographic factors (Leiderman et aL, 1973). 

Super (1973) tested 20 Kipsigis infants during the first year of life 
and found a pattern of mdtof developrnent that suggests an advancfeMn 
specific skills rather than a generalized precocity (in sitting, upright 
progression toward walking, head control, grasping, strength and 
coordination of legs), which are especially encouraged by local child- 
care practices. 

Zambia. Some additional evidence on the timing of neonatal dif- 
ferences between African and Caucasian babies comes from studies by 
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Brazelton (1973a), who tested a sample of hospital-born infants in 
Lusaka (the capital city of Zambia in South East Africa) with the Cam- 
bridge Neonatal Examination. This sample was less active and respon- 
sive on day 1, more alert and responsive on day S, and clearly more 
advanced than the Amencan control sample by day 10. These fragile 
and not welUnourisheu Zambian infants did not appear more ma^ 
ture than American neonates at birth, but their subsequent rapid de-^ 
velopment in the first 5 days of life was attributed to the kind of 
mothering they received. It Is characteristic in the traditional infant 
care of Zambia's rural tribes and in contemporary infant care in 
Lusaka that the nursing child spends most of his or her time carried in 
a cloth sling (usually facing the mothers back), is nursed on demand, 
sleeps with the mother at night, and is vigorously handled: a Zambian 
mother will position her baby on her back by gripping the infant 
around one elbow or under one armpit and swinging the infant over 
her shoulder. Zambians' psychomotor development remains advanced 
throughout the first year of life, as was documented by Goldberg's 
study of infants aged 4-^12 months, using the Bayley Scales of Infant 
Development (Goldberg, 1972) and the Albert Einstein Scale of Sen- 
sorimotor Development (Goldberg, 1977). The most noticeable advan- 
tage of the Zambian infants was their better ability to sit without sup- 
port and to pull to a standing position. 

South Africa, In a study of 48Q healtby urban Infants in Johannes-' 
burg, with 40 infants at each age level from 1 to 12 months, Bantu 
babies likewise appeared to be generally 1 to 1*4 months in advance of 
210 white infants on all major Icjcomotor milestones in the first year of 
life (Griffith, 1969; Liddicoat, 1969). 

Bushman infants in the Kalahari Desert sverc also found to be 
accelerated on the prehension scale of the Albert Einstein Scale of Sen- 
soriniotor Development (Konner, 1977b), 

Cameroun. Vouilloux (1959a, 1959b) reports comparable results 
from a study of 48 healthy infants of the Doula Bassa, Bamilieke, and 
Ewondo tribes in Doulas, Cameroun. Postural, locomotor, and eye- 
hand coordination of the homeMeared infants was extremely laccebr^ 
ated in the first 3 months, and remained superior to that of Western 
Infants throughout the first 18 months, with gross motor development 
somewhat ahead of fine motor development. This psychomotor accel- 
eration was more pronounced for children from low-socioeconomic- 
status homes than for children from higher SES homes and was not 
apparent among orphans. Scores for the home-reared infants were 
comparable to thos^ f Western children between 20 and 36 months of 
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age, after a rather late weaning (between 18 and 35 months) and the 
end of a period of demand feeding. Vouilloux, like Geber, favors an 
environmental explanation for the observed changes over time and the 
differences between poorer and richer homes. 

Nigeria, Some 1000 miles removed from East and South Africa, 
and two decades after Geber s first reports of the advanced psycho- 
motor development of African infants, Freedman (1974) found a sig- 
nificant motor precocity among samples of Hausa neonates in North- 
ern Nigeria (Central Africa) whom he tested with the Cambridge 
Neonatal Examination between days 1 and 10 of their hospital stay. 
Freedman points to the welUintegrated musculature of these neonates, 
their ability to hold their head up when prone, their strong neck and 
shoulders, and the briskness of their automatic walk. More than any of 
the other investigators, Freedman favors a genetic interpretation for 
these differences between African and Caucasian neonates, which were 
demonstrable feefore the new-born had any contact with their mothers. 

Poole (1969) measured the attainment of 90 Yoruba infants In two 
equal-sized samples drawn from urban and rural homes in an attempt 
to test the hypothesis that Westernization is accompanied by a retard- 
ing of psychomotor development among African children. At each 
month, from 5 to 15 months, five infants from traditional rural homes 
were compared wjth five jnfants from Westernized urban homes. The"' 
average yearly income of the rum! group was below $300, that of the 
urban group $2000 and upward. None of the rural mothers had any 
formal education; all of the urban mothers had elementary education 
to age 14 and some secondary education or more. Most of the urban 
mothers had terminated breast feeding far earlier than the traditional 
mothers, who tended to breast feed for between one and two years. 

Poole's results are inconclusive: Both rural and urban groups 
were somewhat advanced on most of the developmental milestones of 
the Griffiths Developmental Scale, with the riu^al babies more ad- 
vanced than the urban ones by 2^3 months. The trend of the differ- 
ence was in the predicted direction, but did not achieve statistical 
significance because'of the very small samplus at each age. This study 
also excluded the age range (birth to 5 months) where motor acceU 
eration has been most pronounced in other African samples. 

SmnegaL On the West Coast of Africa, Faladc (1955, 1960), Bardet, 
Masse, Moreigne, and Senecal (1960) and Moreigne (1970), examined 
several hundred infants in Dakar, the capital city of Senegal, with the 
Gesell Developmental Schedules and the Brunet-Lezine Scale. They 
found three distinct stages that characterized the psychomotor de- 
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velopment of Senegalese infants from the Wolof tribe: The first stage 
extended from birth to about 1 year of age, when the infant walked 
alone. During this time, there was a remarkable precocity that put the 
Wolof infants 2 to 3 months ahead of European infants. In the second 
stage, firom about 12 to 18 months, psychomotor development was 
less rapid, and performance was comparable to that of European 
babies. In the third stage, around 24 months, development slowed 
down considerably. Both Falade and Bardet ascribe this arrest in de- 
velopment to weaning practices and profound changes in the affective 
relationship between mother and child. 

In a more recent study, Valantin (1973) replicated these findings 
by means of both formal tests and informal observations of children at 
play in the home and in their interactions with their mothers and sub- 
stitute caretakers. All three methods of observation confirmed the ad- 
vanced level of motor skill and coordination of urban middle'Class 
Senegalese infants at ages 6, 12, 15, and 24 months, Valantin attributes 
this precocity to the close relationships of African Infants with other 
people, space, and objects. 

Ivory Coast A study that compared the performance of African 
and European infants in the first 2 years of life on ordinal scales of 
senspririiotor intelligence .(based on Piaget's^ theoryO- with deveU 
opmental tests, has been published by Dasen (1973) and Bovet, Da- 
sen» and Inhelder (1974). They compared Baoule Infants from the Ivory 
Coast with French infants on both the Brunet-Lezine and the Casati- 
Le^ine scales and the Albert Einstein Scale of Sensorimotor Develop- 
ment. These investigators connrmed the precocity of postural de- 
velopment and eye-hand coordination usually (bund among samples of 
African babies during the first 6 monthsp and noted a subsequent de- 
cline in development corresponding to European norms between 9 and 
24 months. 

While the rate of psychomotor development of Baoule infants ap- 
peared accelerated on developmental tests, the six stages of Piaget's 
sensorimotor intelligence were clearly distinguishable on the ordinal 
scales and followed the expected hierarchical sequence In both the 
African and th^ European children, Thure was a slight trend for the 
African infants to be 1 to 2 months ahead of the European babies up to 
stage 6, when a small delay appeared to occur. 

Clearly there is need for additional cross-cultural tests of the uni- 
versality of Piaget's model of sensorimotor Intelligence, but the studies 
that do exist or are in progress (in Africa, Asia, and the Middle East) 
could accommodate both a genetic predisposition and an environmen- 
tal interactionist point of view: the general pattern of sensorimotor 
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development appears to be characteristic of the hurnan species, but the 
rate may also var^^ with ecological and sociocultural aspects of the 
caretaker environment. 

Middle East 

Lebanon, A report by McLaren and Yaktin (1 973) from the Ameri- 
can University Hospital in Beirut points to an acceleration of 
psychomotor developnient among home-reared, healthy Arab infants 
from traditional eKtended families (with 4 to 5 children) on the 
Griffiths Developmental Scale. Mean values of the Lebanese infants 
exceeded the Western norms at each of eight consecutive tests between 
the third and ninth month of life. Highest scores were achieved for 
locomotor functions, followed closely by eye-hand coordination and 
personal-social development > 

Working in the same setting, Dennis and associates (Dennis, 1960; 
Dennis & Najarian, 1957) were among the first to test in a cross- 
cultural context hypotheses about the detrimental effects of stimulus 
deprivation on infants reared in institutions. They contrasted the 
psychomotor development of 49 Lebanese children residing in a Beirut 
foundling home, with a control group of .41 home-reared infants from 
the poorer section of Beirut, drawn from the well-baby clinic of the 
American University Hospital, 

The infants in the '"Creche" were adequately nourished and 
healthy, but there was severe understaffing— a ratio of one attendant 
to ten children. During the first 2 months, infants were taken out of 
their cribs only for their daily bath and change of clothing. They were 
not held while they were fed, but instead were given a bottle propped 
on a small pillow from which they drank as they lay on their backs. 
Cribs had a covering around the sides so that the infants could see 
only the ceiling while lying supine, 

Resultsion the Cattell Infant Intelligence Scale indicated that in 
comparison with the development of the home-reared Lebanese babies 
(mean 101), the mean quotients of the Creche infants dropped from 100 
at 2 months to 63 between 3 and 12 months. While CattelLtest items at 
.2 months^are given in a supine jaosition, to which the Creche infants 
were accustomed, test items from 3 to 12 months required that they be 
tested in a sitting position, to which they were unaccustomed. As a 
group, they had a poor record on test Items that involved holding the 
head erect and steady and items requiring eye-hand coordination and 
manipulation of objects. 

In an attempt to modify the usual institutional environment and 
to test the hypothesis that appropriate supplementary experiences can 
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result in rapid increases in the psychomotor development of environ- 
mentally restricted infants. Sayegh and Dennis (1965) gave a one-hour 
practice session for five days a week to five 7- to la-month-old in- 
stitutionalized Infants in the Beirut Creche, whose initial devel- 
opmental age was only 4 months. The supplementary experiences 
stressed sitting, watching, and manipulating objects. This extra stimu- 
lation resulted In significant gains on the Cattell Infant Intelligence 
Scale one month later. 

/ran. In a similar study of 174 children, aged 1 to 3 years, in three 
institutions in Teheran, Dennis (I960) contrasted the psychomotor de- 
velopment of children reared in two public orphanages with a group 
reared in a private institution. All children were healthy and well fed. 
In the public orphanage there were few attendants (eight children to 
one adult), resulting in infrequent handling, especially a failure to 
place the children in the sitting and in the prone positions. Because ot 
the lack of this experience these children were retarded in sittmg alone 
(fewer than half did so by age 2) and in the onset of locomotion (none 
walked by age 2). The lack of experience in the prone position pre- 
vented the children from creeping; prior to walking most locomoted by 

scooting. .... ' . ■ t. ■ 

In contrast, infants in the private orphanage, where there vjm a 
ratio of one attendant to three or four children, were frequently han- 
dled, propped in the sitting position, and placed prone. Their motor 
development in the first 2 years of life resembled closely that of home- 
reared children in Teheran and that of Western babies. Thus, the 
motor retardation of the infants in public institutions appeared to be 
due to a restriction of specific kinds of perceptual-motor learnmg. 

In a more recent study by J. McV. Hunt (1974), which is still in 
progress the effects of experiential enrichment on the psychomotor 
development of Iranian infants in Teheran orphanages is being as- 
sessed with a series of ordinal scales constructed by Uzgiris and Hunt 
(1974) based on Piaget's model of sensorimotor intelligence. Prelimi- 
nary results indicate that both experiential enrichmeht (audiovisual 
enrichment and training of caretakers to focus on verbal interaction 
with the infants) and unstructured human enrichment (decrease ot 
caretaker/infant ratio from 1-10 to 1:3) hasten postural and locomotor 
development. 
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India. A number of recent studies from the vast Indian subconti- 
nent point to an acceleration of motor development among infants 
growing up in an extended family with many caretakers. Among the 
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most extensive studies Is a series by PhalakC1969, 1970a, 1970b) of the 
motor development of Indian infants on the Bayley Scales of Infant 
Development, Her findings were based on tht^e samples: 4141 bn^ 
gitudinal records of upper-class urban babies in Baroda, with subsam- 
ples ranging from 60 to 178. at 1=30 months; 1090 cross-suclional rec- 
ords of lower-class urban babies, with subsamples ranging from 59 to 
78, at U15 months; and 633 eross-sectionaj records of rural infants 
from surrounding villages in the state of Gujarat, with subsamples 
ranging from 25 to 52, at 1=15 months. 

The analysis of both the mean psychomotor scores and of item 
placements seems to indicate that Indian infants, regardless of social 
class or urban^rural upbringlngp are advanced in comparison with 
American infants in both fme and gross motor skills during the first 6 
to 9 months of their lives. 

The more traditionally reared rural infants showed the greatest 
acceleration, followed closely by the poorer urban infants. The motor 
development of the more Westernized, upper-class urban infants 
(whose parents enrolled their preschool-age children in the University 
Nursery School) was less accelerated than that of the poor urban and 
rural infants, though superior to that of American infants in the first 
half of the first year. 

However^ there-was a gradual slo\ving down of the n^otor compe.- 
tence of the Indian babies as they approached year 1, with the rural 
and lower-class urban infants falling behind the uppur^Mass urban in- 
fants in the second year. In the latter part of the second year of life, 
even the more privileged urban infants in Baroda had psychomotor 
scores that were lower than thosu of Amurican infants of comparable 
age. 

It is interesting to note the dirreruncus In the type of motor items 
on which Indian babies were advanced in comparison with American 
infants. They included items that deal with fine motor skills, eye-hand 
coordination, antlgravity and bconiotion^all finished pi^oducts of 
rhaturalion, involving independent control of head, hand, wrist, and 
upper and lower extremities. 

Items on the mental scale thai showed Indian babies ahead of 
American infants also involved eye-hand coordination, manipulation 
of objects, and spatial relationships, reflecling welNdeveloped fine 
motor skills. In contrast, motor items on which even the upper-class 
urban infants lagged behind American infants required a certain 
amount of risk taking, self-reliance, and independence, as well as get- 
ting used to unfamiliar equipment (walking-board, tape measure). 

This acceleration of the Indian infants In the first part of the first 
year, followed by a drop in performance in the latter part of year 1 and 
in year 2, may be explained with reference to several factors: (1) birth 
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weiehf Indian babies have the lowest birth wight of all sample 
studied (mean 2.74 kg or 6 lbs) and the next-to-lowest mean weight a 
year f (8.00 kg or im lbs) (Meredith, 1970); (2) a wami, tropical 
climate that requires little or no restriction by clothing; (3) a permis- 
sive child-rearing philosophy in an extended family of several caretak- 
ers that results in great freedom to explore but also great dependency 
on adults for the irnraediate satisfaction of the infant s needs. _ 

Interviews with most of the mothers who participated in the 
Baroda study indicated that they were still largely innuenced by tradi- 
tional child-rearing practices. Because they lived in an extended tarn- 
ilv with grandparents, aunts, uncles, and cousins, they were helped by 
several caretakers. During the first 2 to 3 months, both the mother s 
and the infant's activities were confined, with the mother spendmg 
much time feeding the baby on demand and resting. After the third 
month the mother assumed her usual responsibilities, but took her 
child with her wherever she %vent, and breast fed him or her on de- 
mand. Since the baby slept with the mother, breast feeding was no 
problem There was no set sleeping, waking, or toilet routine. The in- 
fants did not have a playpen or a special room for themselves, and 
roamed freely about in the house and yard. The majonty of the moth- 
ers did not feel anxious if their infants were late in altainmg certain 
developmental milestones, such as sitting, standing, walking, bowe_l 
and bladder control, speech; regular sleep and ,eaimg. habus, and 
made no special efforts to help their children attain these skills. 

Adult interaction with babies was generally aimed at producing a 
cessation of a response rather than a stimulation, The period of undi- 
vided attention ended usually when the mother was pregnant ap'n or 
when she stopped breast feeding. After weaning, and especially alter 
the birth of a new baby, a combination of protein-calone malnutrition, 
a dearth of educational toys, and lack of verbal stimulation appeared 
to contnbute jointly to a steady slowing down in the developmental 
■ rate of the urban and rural pool* infants. ... . 

Phatak's findings with the Bayley Scales of Infant Development in 
West India have been confirmed with smaller samples and other de- 
velopmental tests in other parts of the Indian subcontment^ Uk- 
lenskaya, Puri. Chaudharai, Dang, and Kumari (i960) studied the de- 
velopment of static and psychomotor functions in a cross-sectional 
sample of 900 New Delhi children In North India, at the ages of 1 to 12 
months, and found them to be on a par with Russian infants up to 7 
months but noted a slowing down of their psychomotor development 
thereafter. Abhichandani (1970) confirmed these findings m a longitu- 
dinal study of 80 New Delhi babies from 1 to 18 months of age. usmg 
both the Bayley Scales of Infant Development and the Denver De- 
velopmental Screening Test, 
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Froni other parts of India come reports by Athavale, Kandoth, 
and Sonnad ( 1 97 1) and by Iha ( 1 969) from Bombay, by Das and Sharma 
(1973) from Lucknow, by Patel and Kaul (1971) from Jabelpun and by 
Venkatachan from Mysore (quoted in Phatak, 1970b), which all point 
to the advanced performance of both rural and urban samples on the 
Gesell Developmental Schedules in the first year of life. While 
psychomotor development was advanced over Western norms in both 
traditional rural and modern urban samples, language and personaN 
social behavior appeared more advanced in urban infants, adaptive 
behavior In rural infants. Children who were relatively lighter in 
weight tended to walk earlier than their agemates who weighed more, 
but heavier (and better-nourished) children were found to be acceler' 
ated in the attainment of motor milestones that require strength and 
coordination in the second year of life, such as climbing stairs, throw- 
ing a ball overhead, hopping on one foot. Thus, we notice a repeated 
theme in the Indian studies; the interaction effects among birth 
weightj nutritional status, ecology, and nature of caretaker-chlld In- 
teraction that seem to accentuate possible genetic differences in the 
atta'ftiment of psychomotor milestones. 

At present there is available one set of data on the motor devel- 
opment of Indian new-borns from a sample of 31 Punjabi neonates 
from Northern India examined by Freedman (1974) with the Cam- 
bridge Neonatal Examination, The data indicate that the Punjabi 
neonates were the most motorically precocious of any. group of new- 
borns studies by Freedman; they had the strongest neck muscula- 
ture and the best ability to support body weight, 

A study by Kopp, Khokha, and Sigman (1977) deals with the 
application of ordinal scales of sensorimotor development, based on 
Plaget*s model, to urban Indian and American infants aged 7 to 12 
months (83 Rill-term Indian babies in New Delhi, 71 full-term Amer- 
ican babies in Los Angeles). As in studies of African infants, the se» 
quential hierarchy of psychomotor skills was confirmed for both 
cultural groups, but small, significant group differences at* 9-^10 and 
11-12 months were found and ascribed to differences in caregiving 
practices between the American and Indian samples. 

Indonesia. Mead and MacGregor (1951) analyzed some 4000 pho- 
tographs of a longitudinal sample of eight Balinese children, reared 
in a traditional mountain village, and interpreted their psychomotor 
development in terms of Gesell categories. In the process they raised 
some interesting questions about linkage between adult handling and 
infant motoric activity, 

Balinese infants seem to go through the same general stages of 
motor behavior as American infants, but significant and consistent dif- 
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ferences could be identified, Where the American children go from 
frogging to creeping on all fours, then to standing and walking, with 
squatting coming after standing, the Balinese infants, who do much 
less creeping (and spend most of the period when American babies are 
moving actively about either sitting or being carried), combine frog- 
ging, creeping, and alUfours behavior simultaneously in a flexible 
state, from which they go from sitting to squatting to standing. A sec- 
ond area of contrast Is found in the Balinese emphasis upon extension 
and outward rotation and use of the ulnar side of the hand, as opposed 
to the greater inward rotation, inversion, and use of the thumb with 
good opposition between thumb and forefinger of American children. A 
third area of contrast is found in the persistence in Balinese children of 
a type of meandering tonus, characteristic of the fetal infant, with a 
very high degree of flexibility and a capacity for the maintenance of 
positions of great discrepancy, in which parts of the whole body and of 
the hand or foot are simultaneously partly in flexion and partly in ex- 
tension. 

Mead and MacGregor also found the low tonal organization of the 
Balinese Infant reinforced by the way Balinese adults carry and handle 
children. A sling permits the child to be attached to the mother or 
nurse, resting on her hip, williuut eiihei person making an active effort 
once the sling Is fastened. When the sling is absent, the carriers arm 
appears equally relaxed. This light lie between child and earner, touch- 
ing close but without grasping by either one, allows peripheral respon- ■ 
siveness to predominate over grasping behavior or purposeful holding. 
The habitual method of handling the child is passive and involves min- 
imal child-adult interaction. The low tonal organization of the Bali- 
nese Infants, regardless of its origin, whether genetic or nutritional, 
appears constantly reinforced by the pattern of adult care. 

Japaa A longitudinal cross-cultural study of maternal care and 
infant behavior by Caudill and Welnstein (1969) found significant dif- 
ferences in early motor behavior between urban, middle-class infants 
in Central Japan (from Tokyo and Kyotojand American infants, which 
appear to be mediated by the maternal style of carelaking. 

Time'SampIed observations of mother-child interaction at home 
indicated that American infants at ages 3 to 4 months appeared to be 
more physically active and vocal and more involved in the exploration 
of their bodies and their environment than Japanese babies of the 
same age. The Japanese infants were, in contrast, much more subdued 
in their motor and vocal activity. 

These differences in Infant behavior showed a significant positive 
correlation with the customary caretaking style of the mother, both 
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during waking and sleeping slates af the inranl. Amurican rnothers 
seemed to have a more lively and stimuUiling rapport vvith ihuir in- 
fants, positioning the babies' bodies more frequently and looking at 
and chattering with the Infants more. The Japanese mothers, in con- 
trast, were more often present with their babies, even when they were 
asleep, and had a moi^e soothing and quieting rapport, as indicated by 
more lulling, carrying in the arms, and raking. 

The resL4lts of a study by Aral, Ishikawa, and Toshima (1958) of 
the development of a cross-sectional sample of 776 urban and rural 
Japanese infants aged 1 to 36 months, from the northern part of the 
main island (Tokoku area), are in agreement with Caudiirs observa- 
tions. 

Japanese infants showed a rate of motor development compara- 
ble to that of American infants on the Gesell Developmental Schedules 
from the fourth to the 12th week. From the 16th week on there was a 
steady decline in motor scores, clearly apparent by 20 to 24 weeks. 
Both gross motor development (movements of hands and feet), as well 
as fine motor development, diminished. The authors ascribed the slow- 
ing down in the rate of gross and fine motor development to the limited 
stimulation provided by the Japanese mothers. 

After the 20th to 24th week, motor development improved, as the 
infants now spent most of their time on their mothers' backs. From the 
44th to the 52nd week, motor development slowed down again, for lack 
of opportunity to practice walking skills. Finally, between the ages of 
18 and 36 months the children were freed from motoric constraint and 
were able to practice newly acquired walking skills. 

Additional data from Central and Southern Japan have recently 
been reported by Ueda (1977, 1978) who examined 1171 infants from 
middle-class nuclear families in Tokyo and 615 infants from rural 
extended families in Okinawa with the Denver Developmental Screen- 
ing Test(DDST). 

During the first 6 months both the Tokyo and the Okinawan in- 
fants shosvecl a slower rate of gross motor development than the Den* 
ver norm group. Ueda, like Arai and Caudill, ascribes this difference 
in rate to different patterns of infant caretaker interaction among 
Japanese and Western mothers. However, during the middle and later 
part of the first year, the Okinawan infants, reared in a tropical cli- 
mate, with little resiriclion by clothing, and in an extended family in 
which grandparents and older siblings participate in caretaking, ap- 
peared more advanced than same-age samples from urban nuclear 
families in both Tokyo and Denver, 

After age 1, differences in gross motor behavior among the two 
Japanese samples and between the Japanese and American norm 
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group on the DDST tend to disappear; in fact, middle^class children 
raised in nuclear urban families in Tokyo appear somewhat more ad^ 
vanced than same-age samples in Okinawa, whose developmental 
rates on the DDST now fall behind both Tokyo and Denver norms, 
especially on the language items. 

To sum up, both ecological (urban-ruraL tropical-cold climate) 
and soclocultural factors (nuclear-extended family, little-much 
caretaker-infant interaction) appear to contribute to differences in the 
rate of early psychomotor development of Japanese infants, 

Austra/ia 

There is one published research report on the psychomotor de^ 
veiopment of a small sample (n^ 1?) of Aboriginal neonates, born in 
Darwin Hospital, in Northern Australia, and assessed during days 
1^ 10 by Freedman (1974) with the Cambridge Neonatal Examination. 
On the motor items of this scale, the Australian Aboriginal new-borns 
resembled the Nigerian neonates. They were better able to hold up 
their body weight, when supported in the standing position, and were 
stronger in the neck, back, and shoulders; than Caucasian neonates of 
the same age. 

Freedman, while favoring a genetic interpretation of the differ- 
ences between Caucasians and Aborigines (who were hunters and 
gatherers before European contact and are frequently classified as a 
separate "Australoid'' race), concedes that further studies are needed 
to substantiate whether there are truly significant differences between 
the Aborigines and other ethnic groups. 

The results of an extensive study of the health and development of 
Aboriginal infants from Central Australia, conducted by the psychoU 
ogy department of the Australian National University at Canberra, are 
awaited (Fmncis, Middleton, Donney, & Thompson, in preparation). 

Centra/ and South America 

Results of several cross-cultural studies of the psychomotor de- 
velopment of infants in Central and South America (Jamaica, Mexico, 
Guatemala, Peru, Chile, and Brazil), using the Gesell Developmental 
Schedules and the Bayley Scales of Infant Development, tend to show 
a greater acceleration of psychomotor development among infants 
reared in traditional preindustrial communities than among infants 
reared In transitional urban areas. This trend seems to hold regardless 
of ethnic group (whether Negroid, Indian, or mestizo), with the excep- 
tion of isolated groups of Mayan Indians in the Mexican highlands. 
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Within each culture group, infants with greater birth weight (above 
2 J kg or 5Vi lbs) appear more accelerated than infants with lower 
birth weight (below 23 kg or lbs), 

Jamaica. Two studies of gross motor development conducted in 
Kingston, Jamaica, 36 years apart (Curti, Marshall. & Steggerd'a, 1935; 
Granthan^McGregor & Back, 1971). found Black infants accelerated 
over White children on the Gesell Developmental Schedules. The 
cross-sectional study of 26 infants reported earlier ages for creeping, 
standing, and walking (Curt! et aL. 1935). The later study, in which 300 
infants were followed longitudinally throughout the first year of h:fe 
and tested evei^ month, found the majority of Jamaican infants from 
predominantly working-class and lower-rnidclle-class homes to be sig- 
nificantly accelerated on items that dealt with control of the head, 
supported and unsupported sitting, standing, pulling self to standing 
position, creeping, and walking with and without support (Grarithan^ 
McGregor & Back. 1971). 

Among the Jamaican children large numbers were sleeping with 
their mothers and were being fed on demand A Inrk nf nhv^if-sl r^^- 
strictions, such as cribs and playpens, gave the impression of great 
permissiveness in handling the children, No socioeconomic-status dif- 
ferences were noticed in this predominantly lower- and lower-middle- 
class sample. However, a greater weight at 1 year had a beneficial ef^ 
feet on age of walking. Children of low birth weight (below 2.5 kg or 514 
lbs) were significantly slower than children with birth weights above 
2.5 kg or S^A lbs> but were equal to Caucasian children in their per- 
formance on the Gescll Developmental Schedules. 

Mexico and Guatemala. This finding was replicated by Cravioto. 
De Licardie, and Birch (1967) in a study of 95 Guatemalan infants with 
birth weights between 1450 and 2499 g (or between 3 and 5Vi lbs), 
drawn from a hospital in Guatemala City, and was presented as in- 
direct evidence of precocity in motor development among full-term 
infants in preindustrial settings of Latin America. 

Infants from two rural communities in Guatemala (Cakchiquel 
Indians) and from four preindustrial communiiies in Mexico (two mes- 
tizo, one Zapotec Indian, one Hahoa Indian), after acceleration in 
motor development in the first 12 months, began to show a steady de- 
cline in the second year, so that by the age of 18 to 24 months their 
performance was below that shown by their Caucasian counterparts 
(Robles, 1959). Results frum ihuse cross-sectional studies have recently 
been complemented by the findings of longiludinal studies in both 
countries, 
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In a longitudinal study of 300 infants in a semitropical village in 
southwestern Mexico undergoing a slow transition to mixed economy, 
Cravioto. Birch, De Licardie. Rosales, and Vega (1969) examined mo^ 
tor competence at birth with selected items from the Gesell De- 
velopmental Schedules, and found a median performance among the 
new:bom comparable to that of 2=week=oId American infants^The dis- 
tribution of birth weights in this cohort bore a clear resemblance to 
African and Asian samples, with an excess of birth weights below 2500 
2 m lbs). Items on which the new-born infants appeared precocious 
were similar to those noted by Dean and Geber (1964) in Uganda 
There was no such precocity in adaptive performance. The le^^l ot 
motor competence at birth appeared to be directly related to birth 
weight. The most motarically competent infants were in the upper 
quartile of birth weights. 

A significant association between birth weight and motor compe- 
tence in the neonatal period and at 6 months has likewise been re- 
ported by Lasky. Lechtig. Delgado. Klein. Engle, Yarbrough and Mar- 
rorell (1975) from the INCAP longitudinal study, which assessed 
habituation and motor fitness of 405 rural G.iatemalan infants with 
the Cambridge Neonatal Examination and their subsequent motor de- 
velopment In the first 6 months with a Composite Infant Scale, consist- 
ine of Items drawn from a number of developmental tests. 

Two studies, however, with Mayan Indian populations near the 
Mexican-Guatemalan border, do not report an accelerated psycho- 
motor development in the first year of life. 

Brazelton. Robev. and Collier (1969) gathered 12 neonatal obser- 
vations and 93 tests of psychomotor development during the hrst 9 
months of life among the Zlnacanteco Indians "f^^^'h western Mexico^ 
who llvb in scattered mountain villages in rehitive isolation. AlOwugh 
the new-borns were small, weighing only about 5 pounds (2-25 kg), 
their limb movements were free and smooth and of low tonicity The 
infants showed a striking sensory alertness, turning to voices and fol- 
lowing a visual stimulus when they were but a lew hours old. Their 
Moro and grasping renexes were more subdued than those of American 
infants. Their high organization of response, adaptation to repealed 
stimuli, and maturity in sucking were superior to American new- 
borns However, a relatively low output of spontaneous movement 
seemed to reflect the nature of mother-child interaction. 

The infants, throughout the first year, %ven; clothed m a long 
heavy skirt, extending beyond their feet, held in place by a wide belt or 
cinch wrapped firmly around the abdomen. They were then wrapped 
in additional layers of blankets which swaddled the baby and acted as 
a constant suppressor of motor activity. The Infants were carried in a 
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mbozo, a shawl large enough to huld and enclose ihem on their 
mother s back when not feeding. InlanlH' faces were covered except 
during feeding, especially in the lirst 3 months, to ward uf( illness and 
the effects of the evil eye. 

During the tirst yearp infants wlmx- nescr propped up to look 
around or put on the floor in the prone position to explore on their 
own. The mothei^s rarely attempted to elicit social responses from their 
babies by looking at their faces or talking to them. The primary pur- 
pose of the frequent breast feeding (up to nine times in four hours) was 
to quiet the infant's restlessness when he or she would not be lulled 
back to sleep in the rgboto. The most striking feature of the mother's 
careiaking style was the paucity of vocalization and active stimulation 
of the infant. The Zinacanteco mothers seemed to establish and main- 
tain a kinesthetic communication with their infants that reinforced the 
suppression of extraneous motor activity. This caretaking style pro- 
duced quiet, nonexploratory infants, w4io developed in a slightly de- 
layed (about Wi months) but parallel fashion to infants in the United 
States, as judged by their performance on the Gesell Devufopmental 
Schedules and the Bayley Scales of Infant Development, 

Brazelton (1972. 1977) suggests that both subclinical malnutri- 
tion and mild hypoxia of high altitude may be powerful influences on 
the activity level of both infant and caretaker, Solomons and Solomons 
(1975) have recently reported similar findings from a study of 288 
infants in the age range from 2 weeks to 12 months, drawn from three 
SES groups on the Yucatan peninsula, consisting of both rural Mayan 
Indians and mestizos of mixed Spanish. European, and Indian heritage 
who live in the capital city of Merida. Compared with the norms of the 
Bayley Scales of Infant Development, rme motor skills were advanced 
in these children, but there was a slight delay in gross motor skillsi 
especially walking, by the end of the first year. Like Brazelton, the Soh 
omonses ascribe these difieiences to the distinct caretaking styles of 
the Mayan Indian parents. 

Brazii Paru, and Chile. Studies of infant.s' psychomotor develop- 
ment in the lai'ge urban areas of South America havx" failed to show 
the motor precocity noted among infants growing up in traditional 
rural communities, 

Schmidt. Maciel. Boskovltz. Rosenberg, and Cuty (197!) pub- 
lished a large-scale, sociaUsurvey of 762 infants living in an industrial 
city near Sao Paulo, Brazih with nearly 150,000 inhabitants. On major 
milestones of psychomotor develppment, the children from poor 
homes, and of illiterate parents, were more precocious in head control 
during the first 3 months. On all other major psychomotor milestones 
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(sitting, standing, walking) they %vere retarded in comparison with in- 
fants from liomes where parents had some education. 

Among the illiterate families there was a significantly larger per- 
centage of infants with a birth vveight below 2SO0 g (5% lbs), and a 
larger number of children with short periods of breast feeding. 

Using the Bayley Scales- of Infant DevebptTient and the Geseli 
Developmental Schedules, studies in Lima. Peru CPollitt & Granoff, 
1967) and in Chile (Moenckeberg, 1968) have graphically demon- 
strated the presence of retarded levels of psychomotor and adaptive 
development in infants at different stages of rehabilitation from severe 
malnutrition. Cravioto and Robles (1965) found greater persistence of 
low.performance scores in motor behavior on the part of infants who 
experienced the onset of protein-calorie malnutritiori prior to 6 months 
of age than in infants whose onset of malnutrition came at a later age, 
Their numbers are rapidly increasing with the process of "moderniza- 
tion" and social change in the developing countries, 

EFFECTS OF SOMATIC MATURITY, CARET AMR 
STIMULATION, AND NUTRITIONAL STATUS 

To sum up: Comparisons of the Findings of cross-cultural studies 
of the psychomotor development of contemporary groups ot Infants on 
five continents lead to the following conclusions: 

1. There was a distinct acceleration of psychomotor development 
among samples of infants reared in traditional, prelndustrial com- 
munities in Africa, Asia. Australia, and Central America, with the 
African samples showing the greatest acceleration, followed closely by 
Central American infants and samples from different parts of the In- 
dian subcontinent, j i • u 

2 The acceleration %vas most pronounced at birth and during the 
first 6 months of life. Neonatal observations of samples of infants m 
Africa Asia. Australia, and Central America indicated a precocious 
sensorimotor development, equalling that of European and American 
Infants 3 to 4 weeks old. EEC examinations of nevv-born African babies 
were suggestive of greater maturity of central nervous system, and 
even "premature" babies In Africa and Central America, weighing less 
than 2500 g (5'/a lbs), showed adequate motor development, 

3 In spite of a great deal of cultural and geographical diversity, 

all of the Infants drawn from prelndustrial communities shared certain 
common experiences during the first year; membership in an extended 
family system with many caretakers; breast feeding on demand, day 
and night; constant tactile stimulation by the body of the adult 
caretaker who carried the infan t in a sling on her back or side and slept 
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with him; participation in all adult activities, with rrequent sen- 
sorimotor stimulation; lack of set routines for feeding, sleeping, and 
toileting; and lack of restrictive clothing in a semitropical climate. On 
the average, birth weights of these infants were below 3.0 kg lbs). 

4. Beginning in the second half of the lirst year of life, when vol* 
ume of breast milk was no longer adequate if taken alone, or when 
supplementary food was low in animal protein or contaminated by a 
high dose of bacteria^ there was a steady downward trend in the 
psychomotor scores of infants reared in traditional rural communities 
of Africa, Asia, and Central and South Amurica. This downward trend 
became accentuated at and after the age of weanin|, sometime during 
the second year of life, and the restrictions in sensorimotor and affec- 
tive stimulation associated with it. After age 2, mean scores of infants 
from traditionally reared samples in the developing countries were 
significantly lower than those of Western children in gross and fine 
motor development, with the lowest scores in adaptive and language 
development, 

5. Samples of "Westernized," upper= middle-class urban infants 
from the same ethnic groups in Africa and Asia %vho were breast fed 
less frequently and for a shorter duration, and vvho lived in nuclear 
families, sleeping alone in cots or cribs, were not as accelerated as 
traditionally reared, rural infants, but were still superior to Western 
infants in their psychomotor development during the first year of life. 
Their development in the second year of life pruceeded on an acceler- 
ated level, comparable to that of Western infantH of the same 
socioeconomic status, 

6. Among home^reared intanls in non-Western cultures, there 
were some samples that did not show a discuntinuity between early 
acceleration and later ducline. These were infants brought up in set- 
tings where the mother-infant interaction was quiet and passive, and 
where infants tended tu be somewhat rus trie ted by heavy clothing 
(Mayan Indians in Mexico, Japanese infants in urban and rural Japan). 
In these samples there was a psychomotor development comparable to 
that of Western infants in the firnt 2 to 3 months, which then leveled off 
and lagged a steady 1 tu I V2 months behind tlie rate of Western infants 
until year 2. 

7. The sharpest early decline in psychomotor development was 
foimd among infants fn the urban slums, whoHu period of breast leed- 
ing was consistently shorter than that of the rural communities, and 
among institutionali/,ed children with few caretakers and little stimu- 
lation. After a norma! development in the first 2 months, their 
psychomotor scores dropped abi^jptly below the mean of home-reared 
babies, and remained on a severely retarded level Irom 3 months on. 
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SUMMARY 

The. findings of crossi^cultural studies of infants' psychomotor de-^ 
velopment, both cross-sectional and longitudinal, appear quite consis- 
tent, in spile of some methodological shortcomings due to the nature of 
the assessment instruments used. They seem to point to a significant 
interaction between ethnicity, amount and type of caretaker stimula- 
tion, and nutritional status of the infants. 

Of all the ethnic groups studied, the Negroid sampler showed the 
greatest early acceleration of psychomotor development, the Cauca- 
sian samples showed the least, and the Central Amencan Indian and 
the Asian samples occupied an intermediary position—even if they 
lived in the same ecological setting. 

However, within each ethnic group consistent difterences were 
found between samples of infants brought up in a ''traditional" per^ 
missive manner, with much stimulation by many caretakers, and more 
privileged, but also more restrictive, ''Westernized'' samples. In each 
case, the more permissively reared samples of the same ethnic group 
shovved the greatest acceleration In early psychomotor development 
and the greatest decline, after weaning, in adaptive and language de^ 
velopment. In turn, within traditional and Westernized samples of the 
same ethnic group, infants with a higher birth weight showed a greater 
early motor acceleration. 

The abrupt terminallon of both breast feeding and stimulation at 
the time of weaning appears to have a devastating effect, which re- 
verses the earlier course of precocious development among infants 
from traditionally reared, preindustrlal communities. 

There is some indication from recent studies that deficits in sen- 
sorimotor development will appear even earlier among the illiterate 
poor in crowded city slums of the developing countries where breast 
feeding has become less Irequent and of shorter duration. 

Failure to lactate, a phenomenon that is beginning to spread tn 
developing countries with rapid social change, will increase the 
number of Infants weaned before 6 months who may face irrevers- 
ible centraUnervous-system damage. The need for belter mater- 
nal- and child^health care, feeding of lactating mothers, and better 
nutrition and day-care services for the infants of rural migrants and 
working motherH in city slums of the developing countries has never 
been so urgent. 
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So far we have dealt with somatic aspects of child development 
and the effects of malnutrition on physical growth and sensorimotor 
development. We will now examine the perceptual development ot the 
young child from a cross-cultural perspective. 

PERCEPTION AS A PROCESS OF DIFFERENTIATION, 
EVALUATION, AND ADAPTATION 

Perception, as a process of information extraction, is an impoi^ 
tant vehicle for concept development and the manifold cognitive skills 
hat develop during the first decade of life. Some Psychologist ^ 
that perception reflects directly the Information present m the envr 
ronment and that perceptual development consists in the increasing 
differentiation of the detection of information through the senses (Gib- 
son 1969). Others regard perception as a judgme^nte. process that m- 
v^es the evaluation of different cues in terms of the.r ^^^^ 
objective index of the environment. This evaluation process depends 
strongly on learning (Brunswik, 1956). 
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A third view of perception holds that the structure of language 
influences the manner in which things are perceived. Differences in 
language stTnicture might be expected to be related to the way in which 
perceptual distinctions are made (Whorf* 1956). 

A fourth vieWi represented by Dawson (1969), pays particular at- 
tention to the adaptive value of perceptual skills. He states **Bio-sociaI 
psychology is concerned with the way in which adaptation to different 
biological environments results in the development of particular 
habits of perceptual inferences and cognitive processes which will en- 
able the individual to survive in these environments" (p. 1). 

The results of recent cross-cultural studies of the perceptual de- 
velopment of children in Latin America, Africa, and Asia seem to indi- 
cate that biological, ecological, and social factors tend to interact and 
make a cumulative impact on the processing of information in the 
child's mind. Most of the data reviewed here deal with visuaUper- 
ceptual development. 

CROSS^CULTURAL EVIDENCE ON THE DEVELOPMENT 
OF ATTENTION 

Kagan (1970) suggests there are several factors that control the 
distribution of attention to visual events during the first 3 years of life. 
Working with infants at Harvard University, he discovered that during 
the first 30 to 60 days* movement and black-white contour have the 
strongest power to maintain infants' attention. This period is followed 
by one in which events discrepant from Infants' established schemata 
have the greatest power to maintain their attention. Finally, during the 
last third of the first year, infants seem to activate a set of hypotheses 
to aid their interpretation of discrepant events; that is, they appear to 
transform a discrepant stimulus into a form (a schemata) with which 
they are familiar. Thus, over the period from 1 to 3 years of age, chil- 
dren show larger increases in attention to stimuli that require a trans- 
formation (for instance, the picture uf a scrambled face) than to stimuli 
that either are sufficiently familiar so that they do not require a trans- 
formation (for instance, the picture of a normal face) or are sufiiciently 
novel, so that a transformation is impossible (such as the picture of a 
free art- form). 

In a cross-cultural replication. Sellers, Klein, Kagan, and Minton 
(1972) confinncd these developmental stages with young children from 
isolated subsislt'nce-farming communllies in eastern Guatemala, Ten 
children were rnudiud at each of five ages (4, 8, 13, 27, and 36 months). 
In the experiment the children bat on their mothers' lap during the 
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presentation of four masks, created to resemble an adult male Ladino 
face. The masks represented a regular face, one with no eyes, one with 
scrambled features, and one with a blank face. Each mask was pre- 
sented in a fmme about 18 inches from the child s face, for 30 seconds 
for 4-iTionth-old infants and for 20 seconds for the four older age 
groups. As had been previously noted with American children, be-^ 
tween 13 and 36 months the largest Increase in rixation time occurred 
to the scrambled mask. 

A similar finding was reported by Finley, Kagan, and Layne 
(1972), who compared developmental changes in attention among 
Mayan Indian children from the Yucatan peninsula of Mexico and 
Caucasian-American children from Boston, Massachusetts, Eight boys 
and eight girls were tested at 1,2, and 3 years of age in each setting. 
Developmental changes in distribution of attention to photographs 
were studied. The stimulus series were normal and distorted male 
faces and normal and distorted figures. The results were similar for 
both picloriaUstimulus series. At year 1 children attended longer to the 
normal stimulus than to distorted stimuli, while at 3 years they at- 
tended longest to the most distorted stimulus. No cultural or sex dif- 
ferences were observed in these age changes. However, Klein and as- 
sociates (Klein 1972; Klein, Lester, Yarbrough, & Habicht, 1975) 
report from Guatemala that infants who have suffered from severe 
malnutrition are less responsive and less attentive to stimuli than 
well-nourished Infants. This reduced attentiveness and responslvity to 
the environment seems to endut^e after the completion of nutritional 
rehabilitation. 

In a preliminary study of auditory perception habituation, eight 
infants^ aged 14 months, who had been severely malnourishedbut who 
were nutritionally rehabilitated at the time of testing, were compared 
with eight adequately nourished control infants with no history of 
malnutrition. All infants were recruited from institutions in Guate- 
mala City. 

The children were seated in a soundproof room and presented 
with 20 trials of a 750 H-Z pure-tone stimulus, followed by ten trials of 
a 400 H-Z pure tone, folluvved by ten trials of the original 750 H-Z 
tone. The major dependent variable in this study was heart-rate decel- 
eration, a widely used measure of attention in infants. 

The welUnourished children in Klein's study showed substantial 
heart-rate deceleration to the onset of the original tone, as well as to 
the change In tone and to the return to the original tone. In contrast, 
previousry malnourished children did not show a substantial heart- 
rate deceleration until much later in each of the three tone sequences. 
While both groups habituated to the original lone and recognized the 
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succeeding change*^ in tonal frequency, this recognition process oc* 
curred in the first trial for adequately nourished infants, but only after 
several trials for the previously malnourished infants. 

Investigators from the Institute of Nutrition for Central America 
and Panama also found that interference with attentional processes 
may fianction as an important mediating mechanism in the poor 
perceptuaUmotor performance of older malnourished children. Klein, 
Lester, Yarbrough, & Habicht (1975), in a cross-sectional study, com- 
pared 17 previously malnourished children, aged 5 to 6 years, with 1 1 
adequately nourished controls on 1 1 different psychological tests. Sig- 
nificant group differences were found on tasks that demanded a high 
level of attention involvement in several sense modalities, particulariy 
in tests where stimuli were presented for only short periods of time. 
One example was the children's perfornnance on the Knox Cube Task. 
In this test children are required to duplicate a sequence of taps on four 
cubes, performed by the experimenter. The test is administered to each 
child under two conditions: slow tapping* one cube tapped per second; 
and fast tapping, four cubes tapped per second, The wcjl-nourished 
group performed significantly better than the malnuurishcd group 
only during the conditions of fast tapping; that Is* when deniAnds for 
speedy information processing were increased. 

SUSCEpriBIUTY TO OPTICAL ILLUSIONS: BIOLOGICAL 
AND ECOLOGICAL FACTORS 

During the past decade, a number of cross-cultural studlesi 
mostly from Africa and Asia, have demonstrated a relationship be- 
tween ecological factors and susceptibility to optical illusions. 

People living in modern, technically developed societies are ex-- 
posed to an ecology that is differentially structured from environments 
in many other parts of the world. One Important dimension of this 
difference is the degree of **carpenteredness'" of the environment. Most 
Western houses are constructed on rectilinear principles, with walls 
being perpendicular to one another. Similarly, roads and railroad 
tracks are organized in terms ofstraight-line principles. Environments 
in other parts of the world deviate from this rectilinearity in a number 
of ways. Houses may have curved walls and curved roofs, such as the 
thatched roofs in many African villages or the igloos of the Eskimo. 
Thus, it is possible to classify ecologies by relative degree of carpen- 
teredness. Ecologies also differ in the extent of "openness"; there is a 
distinct difference between a wide-open savanna environment and the 
clutteredness of a tropical jungle. Recent cross-cultural studies indi- 
cate that the degree of "carpen teredness'' or "openness" of the environ- 
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ment In which children grow up may make a difference in their infer- 
ence habits, especially in their susceptibility to optical illusions, such 
as the Maller-Lyer illusion and the horlzontaUvertical illusion. 

The most ambitious cross-cultural study of optical illusions 
among both adults and children was reported by Segall, Campbell, and 
Herskovits (1966). Over a six^year period a team of anthropologists and 
psychologists administered a set of optical illusions to 14 samples of 
children and adults in 12 locations In Africa, in the Philippines, and in 
the United States. Subjects were asked to judge the equality or in- 
equality of the two aligned segments in the MuUer-Lyer illusion (Fig= 
ure 84). Since these segments are equal to begin with, a judgment of 
inequality would mean that the surrounding arrowheads have 
influenced the perception of line length. The arrowheads function as a 
perspective cue that leads to an optical illusion. Thus, it might be ex- 
pected that people who make use of rectilinear cues available in car- 
pentered environments should be more illusion^prone than those who 
live in round huts or igloos. The horizontal-vertical Illusion, on the 
other hand (Figure 8-2), which is formed of a horizontal and a vertical 
line, is presumed to be based on cues that are more potent in open 
environments, where the vei-tical is seen to be receding into space. This 
illusion should be stronger in the savanna antl open desert than in a 
thickly wooded tropical forest. 




figure 8-1 Thu MuUur-Lyer illusiun. 

The results of the Segall study strangly support the notion of an 
ecological determinant of optical illusions. The Muller-Lyer illusion 
was strongest In groups from ^'carpentered^' environments and the 
horlzontaUvertical illusion was strongest in groups from '^open" envi- 
ronments. The original results have since been replicated by Dere^ 
gowski (1967), who vvorked with 12-year-oId African schoolboys in 
Lusaka, Zambia, by Berry {1968), who studied members of theTemne 
tribe in Sierra Leone, Africa, and Eskimos in Baffin Bay, and by BoU 
ton, Michelson, Wilde, and Bolton (1975) who contrasted Peruvians liv^ 
ing at high altitudes with broad vistas with inhabitants of the heavily 
forested lowland areas. 
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Figure 8-2. The horizon taU vertical illusion. 

The carpentered-woriri h^Nvothesis even has been found seawor^ 
thy: Pollnac (1977) reported -a ::trong association between susceptibiU 
ity to the horizontaUvi;roc:J ^Illusion and experience in making dis- 
tance and size judgmenL^' in a marine environment among Costa RIcan 
fisherinen. 

Working with samples of 3- to 2Uyear^old children and youth 
from the United States, Hong Kong, and Australia, Dawson, Young, 
and Choi (1973) confirmed the validity of the carpentersd-world 
hypothesis over a wide age range, and alsu demonstrated ecologically 
valid desert-urban dilferences in habits oi pt^rcpptual inferences that 
dlfiferentiated Australian Aboriginals in the Aauvii desert from ur- 
ban Caucasian^Amencan, and from Hong Kong Chinese children. 
Their data indicate that the illusion suscepribility isC 1) greatest among 
the youngest children, at age 3, (i) decreases up to about the beginning 
of adolescence, and (3) increases again in late adolescence, especially 
among urban youth in Hong Kong and the United States. These 
findings, however, can also be interpreted in terms of possible biologi- 
cal differences among the dlfterent samples studied, an issue that can- 
not be entirely overlooked. 

Pollack (1970) and Pollack and Silvar (1967) have amassed a con- 
siderable amount of evidence to suggest that susceptibility to optical 
illusions may be explained on biological grounds: skin coloration is 
related to the coloration of the fundus oculi; the Muller-Lyer illusion 
susceptibility Is lower when the pigmentation of the fundus oculi is 
higher; the pigmentation of the Fundus oculi also increases vvith age. 
Putting all this together. Pollack (1970) argues that one can interpret 
age changes in susceptibility to the Muller-Lyer illusion and cross- 
cultural differences in susceptibility to optical illusions by reference to 
differences in opHcal pigmentation alone. 

Expeiiniental evidence of Pollack's thesis in a cross-cultural con- 
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text has since been provided by Bei-ry (1971) and Jahoda (1971, 1975). 
Berry examined both the effect of degree of carpenteredness and of skin 
pigmentation on susceptibility to optical Illusions in ten samples 
drawn from different races. When the felationshlp between carpen- 
teredness and pigmentation svas controlled, the pigmentation factor 
was more strongly related to MuUer-Lyer-illusion susceptibility t^an 
was the degree of carpenteredness of the erivironment, 

Jahoda (1971) tested the applicability of Pollack's notion with il- 
lusion figures in different colors. The effect of the pigmentation factor 
operates on short wavelengths— the blue end of the spectrum— to a 
greater degree than on the long wavelengths. Jahoda contiasted the 
performance of Scottish and African subjects when the Muller=Lyer- 
illusion figures were presented in red and again in blue. Jahoda found 
no differences between red and blue presentation for Scottish subjects, 
while there was a significant difference for Malawi subjects for the blue 
presentation. Topological maps tend to make use of red and related 
colors for land areas and blue and related colors for water areas. When 
tested for niap=reading skills, African subjects made more errors when 
dealing with water regions than with land topography, while Scottish 
subjects performed about the same in both areas. In a more recent 
study, however, Jahoda (1975) failed to replicate the hypothesized re= 
lationship between retinal pigmentation and space perception with 
Scottish and Ghanaian secondary-school pupils. 

To sum up, we now have cross-cultural evidence troni four conti- 
nents about the differential susceptibility uf children to optical illu- 
sions at different ages in diiferent cultural settings. At this time it is not 
yet clear whether a .slngle-facior explanation, eithei- ecological or reti- 
nal can be supportfld. Must likelv. susceptibility to optical illusions 
may be an adaptivsj response to both biological and environmental 
factors . 

READING PICTURES: TWO- VERSUS 
THREE-DIMENSIONAL PERCEMION 

In considering the perception of pictures thai are representations 
of actual objects, size constancy is of particular importance. An object 
in the distance appears as a smaller retinal image than does an object 
that is closer. In pictures the use of size as a distance cue is theretore 
customa.^ , Another consideration in picture reading is that perception 
of real objects is stereoscopic or three-dimensional. Perception o 
depth results from the superimpositlon of the slightly different retinal 
images received by each eye because of slightly different angles ot vi= 
sion allowing an experienced object-viewer to infer depth. In pictures. 
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several devices am used to allow the viewer to translate a two- 
dimensional experience into a three-dimensional interpretation. Cus- 
tomarily, height on the page and superimposition of close objects over 
distant objects are the conventions used to approximate three- 
dimensionality. Thus, there are two separate processes involved svhen 
reading pictures: (1) We must learn to make perceptual inferences^ 
about the real world. (2) We must learn the convention that the picture 
maker is using in order to assess the real world (Munroe & Munroe, 
1969). 

Many uf the conventions used in pictorial representation in the 
Western world were developed only since the Renaissance. Recent 
cross-cultural research* mostly conducted in Africa, has made us aware 
of the fact that the reading of pictures is far from an automatic or 
innate ability, and thai It is like the reading of words;an end product, a 
skill of some complexity. 

One of the major problems faced by educators, nutritionists, and 
public-health personnel in dcvelopiiig countries who wish to use pic- 
ture books and photos in primai^ or adult education, or posters to 
communicate messages about health, nutrition, and family planning, 
is that many of these pictorial representations make eKtej^slve use of 
cues that translate ^hree-dimensiunality into iwa'dirnensionality and 
that can easily be misunderstood by persons who are unlatnillar with 
"these conventions, 

Deregowaki (1972b) reports the description of a health worker In 
Africa of a woman slowly discovering that a photo she was looking at 
portrayed a human in profile: "She discovered in turn the nose, the 
mouth, the eye, but where svas the other eye? I tried by turning my 
profile to explain why she could only see one eye. but she hopped round 
to my other side to point out that I possessed a second eye which the 
picture lacked" (p, 82), 

In an excellent review article on pictorial depth perception in un- 
acculturated groups, Hudson (1967) suggests that the laborious way in 
which uneducated adult Africans piece together a picture illustrates 
that some form of icarning is required to recogni^.e and ''read** pic- 
tures. 

THE ASSESSMENT OF THREE-DIMENSIONAL 
PERCEPTION 

Hudson (1967) has c:'nstnjcted a test to assess picture^reading 
skill, consisting of a series of pictures in which there are various com- 
binations of three-dimensional depth cues. The first cue is lamiliar 
size, which calls for the larger of two known objects to be drawn con- 
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siderably smaller to indicate that it is farther away. The second cue is 
overlap, in which portions of nearer objects overlap and obscure por- 
tions of objects that are farther away. The third cue is perspective, 
convergence of lines known to be parallel to suggest a distance. 

Hudson's test consists of cards which depict a hunting scene; a 
hunter holding a spear, an elephant, a mountain, and an antelope (Fig- 
ure 8-3). The antelope is drawn bigger than the elephant; it is also 
placed lower In the picture, while on some cards the elephant is placed 
on the mountain toward the upper part of the picture. The hunter is 
drawn large and near the bottom. The arrangement of the pictorial 
cues if properly understood, should suggest that the elephant is 
farther away than the antelope, the hunter and the antelope being on 
the same plane. Subjects are questioned about the relative aiTange^ 
ment of the figures in the pictures: "What do you see? What is the 




FlgutB 8-3. Hudson's Test of 30 purcupilon. The six Pl«"^»,^""^»'".^''^' 
d^pth cues: siH«. ovurlap and pnral ul hnes. wnvci g.ng ,n ti,e d.^.n« 
Tiie correct interpretation is that the iiunier .s iryuig tu Hp.ar iht an 
So^which is nearer to him llian the elephant. An '-°'-f 
tion is that the elephant is nearer and is about to be speared. Just 
Perception.'' by W. Hudson, In R. W. Brisiin W. J, Lonncn and R. 
M Thorndike mi:)!cms,.admral Research Melhods. Copyright 1973 by 
John Wiley & Sons, Inc. Reprintud by permission.) 
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man doing with the spear?" "Can the antelope see the man?*' '*How do 
you know?*' "Can the man see the antelope?" "How do you know?" 
"\\Tiich is nearer to the man, the elephant or the antelope?" The cri- 
teria for two- or three-dimensional perception is based on the ques- 
tions "Which is nearer the man, the elephant or the antelope?" and 
''What is the man doing— aiming the spear at the elepharit or the an- 
telope?'' 

Hudsdn (1960) tested both children and adults from various re- 
gions of the Union of South Africa, five out-of-school samples (four 
Black and one White) and six samples with some formal education 
(three Black and three White), 411 educated samples were children, ex- 
cept for one group of teachers. Generally, the groups %vho attended 
school were superior three-dimensional perceivers to the groups with- 
out formal education. Hudson found that size and perspective cues 
presented the greatest problems, while superimposition cues tended to 
facilitate the development of three-dimensional perception. Young 
children, both White and Black, had difficulties seeing three- 
dimensionality in the drawings. Pictorial perception appeared to be 
gradually acquired by White South African children* between the ages 
of 6 and 12, during which period they were continuously exposed to 
pictorial material in the school and in the home. Consequently, by the 
age of 12, most White children had learned to perceive three- 
dimensionality. 

The Black children, who lagged behind the White South Africans 
in three-dimensional perception, had grown up in isolated urban ghet- 
tos. Their homes were poorly furnished* without pictures or illustrated 
reading matter. Adults in their homes read very little* and for those 
who did, the reading material was sparsely illustrated. 

Mundy-Castle (1966) repeated the Hudson experiment with 5- to 
lO-year-olds who attended grades I to 5 in Ghana and found almost no 
response to depth cues. Both Mundy-Castle and Hudson point to in- 
formal pictorial experience as an important source of depth percep- 
tion. Surveys undertaken in the homes of the Ghanaian children 
studied revealed no evidence of activities such as reading, drawing, 
painting, looking at pictures, or playing with construction toys* and it 
was exceptional for a child to have used a pencil prior to going to 
school . 

The results of applications of Hudson's pictorial tests to other 
Africans* drawn from a variety of tribal and linguistic groups, have 
been fairly unequivocah Both children and adults found it difficult to 
perceive depth in the pictorial materiah 

An experiment by Deregowski (1968a, i972b) in Zambia revealed 
that this phenomenon was not simply the result of the specific pictorial 
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material used in the Hudson test. Deregowski showed his subjects, 
who were either domestic servants or schoolboys from urban Lusaka, a 
drawing of two squares, one behind the other, and connected by a 
single rod. Most subjects from Western cultures see the figure as a 
three-dimensional object, but when the figure is rotated 45 degrees on 
the right, they see it as flat. The African subjects almost always saw 
both figures as flat, with the t%vo squares in the same plane. 

Deregowski also gave his subjects sticks and modeling clay and 
asked them to build a model of what they saw. If Hudson's test is valid, 
people designated as two-dimensional purceivers should build flat 
models, when shown the drawing, whereas those designated as three- 
dimensional perceivers should build a cubelike object. In line with his 
predictions, three-dimensional perceivers tended to build a three- 
dimensional object; subjects who did not readily perceive depth In pic- 
tures tended to build a flat model. 

Among the participants In this study, adult domestic servants 
who worked in the homes of Europeans and were exposed to pictures 
on the walls and to magazines with photos were more often found to be 
two-dimensional perceivers than young schoalboys. Thus, passive ex- 
posure to pictorial materials apparently plays only a minor role in 
three-dimensional perception. 

It appears that pictorial depth perception involves a conflict situ- 
ation, where objective cues to flatness must be suppressed in order to 
participate in the Western cultural convention that flat pictures really 
represent nonflat situations. In A maior sense the child must suppress 
his or her perception of the way things iire, in order to respond to 
things as they are intended to be. The latter should be susceptible to 
cultural convention; that is, environmenlal unrichment and education. 

A study of developmental influences in pictorial depth perception 
has been conducted by Dawson, Young, and Choi (1974) among Orien- 
tal children in Hong Kong. This study placed particular emphasis on 
establishing the precise age levels at which children develop specific 
three-dimensional pictorial perception cues, such as perspective, ob- 
ject size, and superimposition. 

Developmental trends showed very clearly a steady increase in 
three-dimensional pictorial depth perception from ages 3 to 17, given 
adequate education and home stimulation. However, even at the old- 
est age levels, among IT^year-old males and females, not everyone had 
attained 100% pictorial depth perception, Dawson postulates that this 
unexpected low l^vel of pictorial depth perception may be due, in 
part, to lack of exposure to pictorial materials among children from 
poor homes. 
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The impact of rastricted eKperlence on three-dimensional percep- 
tion in orphanage children has been dramatically shown by Sinha and 
Shukla (1974), who itudied 3- to 6W-year-old children in Indiiu These 
effects were noted as early as age 4 in the errors that the chl Idren made 
when asked to interpret distance cues in a set of pictures. 

On the positive side, Dawson et ah (1974) report that Chinese 
nurseiy -school children who had been exposed to toys, picture books, 
photographs, and television were capable of niaking -dimensional 
interpretations of two-dimensional outline drawing,, und photos as 
early as 3 years. 

Studies with even younger age groups should provide more pre- 
cise evidence about the youngast age levels at which it is possible to 
acquire three-dimensional cues. Gibson cites evidence that the recog- 
nition of familiar objects in pictures can already occur u^i Hr 19-month- 
old infants given an enriched environment (Gibson, r969). Yonas, 
Cleaves, and Petterson (1978) found that sonie sensitivity to static pic- 
torial information for depth develops as early as 22-26 weeks after 
birth in American infants, raised in a ''carpentered" environment. 

Studies with Ghanaian childreri by Jahoda and McGurk ( 1974a, 
i974b) and with Tanzanlan children by Omari and MacGinitie (1974) 
also show that deficits in pictorial deptli perception appear less secure 
and continuous among a new generation of educated elementary- 
school children in Africa. Thus, Africans' shortcomings with regard to 
this ability may have been exaggerated in the past and may also have 
been due to the fact that the assessment techniques previously utilized 
did not contain pictures of characters and scenes that were equally 
familiar to African children from different tribal and geographical 
areas. A 1976 study of 240 Ugandan primarv-school children by Opolot 
also suggests that three-dimensional perceptual responses may differ 
with different lexical markings. Depth in Hudson's pktorial test was 
perceived significaritiy better for the question variation "Which looks 
farther?" rather than "Which looks nearer, the elephant or the an- 
telope?*' 

Even the most tx»cent studies, how^ner, sUll show that African 
children in urban areas* who have access to butler health care, nutri- 
tion and schooling, are better three-diniensional perceivers than 
African children from more remote rural areas. 

It is obvious that primary schooling and nunformal education in 
developing nations need to be enhanced by the incorporation of 
specific tminingand informal experience in the percuiving, organizing, 
and handling of visual Eind spatial materials. A mere supply ol pictorial 
materials and passive exposure to pictorial picture books and toys, 
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such as those contained in UNICEFs Pandora's Box, may not be 
sufficient to bridge the gap in pictorial deprh peiceptign among chtU 
dren. 

From reports from different parts of Africa by D'Andrade (1967), 
Dawson (1967), Leach (1975). and Poole (1969), it appears that specific 
training in perceptual skills can be quite successful with both children 
and young adults, Poole (1969) deicribus a successrui effort lu Immerse 
and guide lO-year-old Nigerian children in a spatial and perceptual 
laboratory. After eight weeks of training, significant differences be- 
tween experimental and control groups were found on spatial-abllity 
subtests. Unfortunately, the number of children exposed to perceptual 
training in this and another study of Nigerian children by D'Andrade 
(1967) was small, and there was no pre^ and posttest. A more sophisli' 
cated ttiiining program was conducted by Leach (1975) with 63 
9^year^olds who attended primary grades in urban schools in 
Rhodesia. He found significant diflerencus in depth perception and ap- 
propriate three-dimensional interpretations of pictorial niateria! be- 
tween instructed versus uninstructed childien exposed to a pre- /post- 
test design. 

The advantage of stereoscopic over planuscupic pictures as a 
means of enhancing pictorial depth perception has been indicated in a 
preliminary experiment by Dereguvvskl (1974) with primary-school 
children in Kenya. Working with Nigerian secondary-school students, 
ages 1 1 to 21 years (mean age 15.5). Nicholson, Seddon, and Worsnop 
(1977) brought about both short- and long-term improvement in un- 
derstanding pictorial spatial relalionHhips by the use of stereoscopic 
and planoscopic diagrams and models. 

To sum up. thei-e Is increasing evidence that the initial poor per- 
formance of African childien with pictorial stimuli may represent an 
easily reversible lack of acquaintance and training in "reading" depth 
cues, rather than a stable deliclt in peiceptual and cognitive skills. 

Sex Differences in Ttiree-Dimensional Perception 

Two other studiuH from Ui^anda, Eant Africa, by Kilbride and 
Robblns (1968) and Kilbride, Robbins. and Freemun (1968), and by 
Bowden (1969) in Kenya, also clualt with the effect of education on 
pictorial depth perception and shuvved that the mlative amount of 
three-dimensional perception was directly related to the amount of 
fbrmal education in an age range that extended from the primary 
grades to the senior level at secondary schooh Both studies were 
unique In that they included girls in their schooUgoing samples (con- 
siderably fewer giris than boys attend school in the developing world). 
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It became obvious that sex differences among school-age children fa» 
voring the boys in three-dimensional perception were more pro- 
«^ than cultural differences between African and Western sam- 

Similar findings have been reported by Dawson and associates 
among Hong Kong Chinese children. Dawson found no sex dlP- 
ferences in three-dimensional pictorial perception before 8 years in his 
Oriental samples, but noted increased sex differences from S to 17 
years, favoring the boys in pictorial depth perception. He postulates 
that these differences may be related to both increased testosterone 
output in the male, beginning around 8 years to puberty, and to 
greater environmental stimulation that exposed boys more often to 
pictorial and spatial problem'Solving tasks than girls (Maceobv & 
Jacklin, 1974), These findings raise some important questions about 
the objectives and quality of education for girls in the developing 
world, which need to be addressed by ministries of education and in- 
ternational agencies, such as UNlCEFand UNESCO (Mandl, 1972). 

PERCEPTION AND REPRESENTA TION OF SPA TIAL 
ORIENTATION 

lilussen, Conger, and Kagan (1969) report a common observation 
that young children will look at pictures either right side up or upside 
down, and that it does not seem to make any difference in their under- 
standing. Moreover, they tend to confuse letters that are mirror-image 
reveraals of each other, such as p and q and b and d. One might, there- 
fore, conclude that preschoo! children disregard orientation in their 
perceplion. However, recent studies among Western children have 
shown that young children can learn to make these distinctions quite 
easily if they are rewarded for differentiating. Although often failing to 
pay heed to the orientatt«' f ohit^cts, a preschool child in the Westarn 
world is capable of det^cr - . ^.^ reacting to spatial orientation if his 
anmtion is sp^^cificallv c^jQ- ii ^Nis dimension. 

A series of cross caltu'-ai KtuiJies on spatial orientation have been 
conducted in Africa, Asia, and the Middle East, notably by Deregowski 
(1968c, 1971, 1972a) and Serpell (1969, 1970, 1971a, 1971b) in Zambia. 
They have shown significant differj^nces between children from de- 
veloping countries and Western control groups (drawn from Sc#tland, 
Iceland, and the United States) in the perception of depicted orienta- 
tion. In Africa, for example, education, by increasing the three- 
dimensional perception in 5- to lO-year-old children, did not as drasti- 
cally affect their perception of spatial orientation (Deregowski, 1968c, 
1971, 1972a). There was a similar trend in improvement In the dis- 
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criminatbn of spatial orientation {up-do%vn, right-^ltflt) among Armn- 
can, Afiican. and Oriental school children with incruaamg age and 
education, but African children tended to lag, on the aveiagc, 2 to 3 
years behind Western age norms. This lag was greater ior the remote 
rural than for the urban samples, and is probably due to the dillerenct^ 
in the intellectual stimulation afforded European and American chil- 
dren versus African children bv their homo, nursery, and school envi- 
ronment and to differenceH in the quality of schooling in urban versus 
rural areas ot the developing world. 

Goodnow, Young, and Kvan (1976), working with 3^ to 4-year^old 
and 6- to 7-year.old Chinese children in Hong Kong, and Serpell 
(1971a), working with 9- to lO-yuar-old African children in Lusaka, 
Zambia', found consistent orientation errors in copying geometric 
forms and consistent preferences for specific orientations ol abstract 
and geometrical designs used in the Bender^Gestalt Test and the Koh 
Block Design, Apparently, intrinsic perceptual iactors, such as the lo- 
cation of the focal point and the ramiliariiy (complexity) oi the shape, 
give rise to preferences for certain spatial orientLitions, The occurrence 
of similar types of orientation errors among children from diflerenl 
cultures supports the argument that there is a common developmuntai 
sequence in children's orientation to visual patterns, includmg the use 
of svmmetrieni properiies of a pattern to aid recall in reproduction 
(Bentlev, 1977). 

The decline of Incidence of prefcnvd orientations appears not to 
arise from a decline in preference but from the increasing skill in re- 
sisting the influence of this preierenee when it conilicis with the re- 
quirement of matching the orientation of copy and standard, notably 
the script taught in school. Serpell noticed the greatest improvement 
on discrimination tasks of orientation among children in the age range 
between and lOVi vears. This is the age range in which school chil- 
dren receive initial instruction in learning to read and write, skills that 
emphasize the value of orientation. 

Another esamplc of the wav in which children learn to draw what 
ihcv see and to suppress what they know in the interest of greater et- 
ficiencv of communication has come from cross-cultural studies ol 
"split representation" in drawings. The question may be askecl Uo 
people who find pictures of a perspective-type difficult to interpret pre- 
fer pictures that depict the essential characteristics ol an object, ev'cn it 
all these characteristics cannot be seen from a single viewpoint? Hud- 
son (1967) showed South African children and adults pictures ot an 
elephant: one view v.^as like a photograph of an elephant seen trom 
above the other one a top s lew of an elephant with its legs unnaturally 
split to the sides. With onlv one exception, all subjects preferred the 
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Tiicsc Indian childivn arc praciicing their drawing skills at an urban 
day-care center. (Photo by June Myers courtesy of UNICEF). 



drawing of the split elephant. Front-side chain-type drawings were the 
dominant response of both adults and school children when asked to 
draw an elephant. Comparable nndings were reporli:<J by Dercgowski 
(1970. i972b) when subjects were required to draw the stimulus or to 
choose the best drawing. Although the preference for split-type or 
chain drawings has only recently been studied systematically, indica- 
tions of such a picference havj long been apparent in the artistic style 
of certain cultures; for exan-iple, among the Indians of the northwest- 
ern coast of Nor;!-i America and Alaskan Eskimos. Other examples of 
this split style can be found in rock paintings in the caves of the Sahara 
desert and in primitive art found in New Zealand and among Austra- 
lian Aborigines. This style appears to be universal. In all societies, 
children appear to have an esthetic preference for drawings of the split 
type. In most societies, according to Deregowski (1972b), this prefer- 
ence is suppressed because the drawings do not convey information 
about the depicted object as accurately as perspective diawings do. 
Therefore, esthetic preference is ultimately sacrificed on the ahar of 
efficiency and communication. 
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IMPLICATIONS 

To the pragmatic question that is uflen raised by prufessionals in 
comniunity development and education who have tu deal with illiter- 
ate adults and children in the developing cuunlries "Do pictures oiler 
us a universal lingua franca?" the atiHwei- at present hns lo be No 
Tht-re are slgniilcant differences in the way pictyreH can be interpreted. 
The task of mapping out these differences in various cultures with em- 
phasis on the salient informationai components of pictures has only 
just begun (Hagen & Jones, unpublished manuscript). 

We have measuring instruments that show differences across 
populations, and we have an abundance of competing hypotheses 
about the origins of these diiferenees. biological, ecological, or Im- 
guistic-conceptual. What we need now are well-designated longitudi- 
nal cross-cultural studies of perceptual development that follow chil- 
dren over time and uhsen'e the elTect of schooling in, or exposure to, 
pictorial representah ,n of objects. Let us also not lorget the hndings 
reviewed In Chapter 5 on the cflcets of malnutrition, learning, and be- 
havior Endemic pru, cin-calorie malnutrition appears to reduce levels 
of attention to visual cues and leads to difficullies with perceptual, 
analysis tasks, especially it they are timed (Klein, 1972; Klein et al., 

"^^^Thus, the effects of nutritional supplent. ' ' uiun, informal expo- 
sure to pictorial material in the home, and iui education need to be 
considered singly and in combination when evaluating intervention 
programs designed to facilitate the perceptual development of young 
children in developini cuunlries {Mandl, 1972), The results of the few 
studies of perceptual duvulopment that included educated girls, a 
minoi itv in the developing world, raise, in addition, the question oi the 
effects of socialization pressures, especially sex-role expectations, on 
the development of perceptuahcognitive skills^ a question that will 
be pursued in Chapter 9. 

SUMMARY 

Perception is the process of dilTerentialion and evaluation of dif- 
ierent sensorv cues that assists us in our adaptation lo the environ- 
ment. Developmental studies of this process have locused mainly on 
visual perception, with less attention paid to auditory, tactual, and 

kinesthetic perception. , , ,, i a 

Cro.ss-culturai studies of children in technologically advanced 
and in developing countries have made us aw?.re that biological, 
ecological, and social factors innuenee thi.s process of information ex- 
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Iraciion and maku a cumulative impact un thu yuung chikr^ miiuL 
There appear lo be universal suquences in ihe duvelopmun! uf chil- 
dren's allenlion to visual and auditory cues, in peri option and lupru- 
senlalion of spatial orientalion, and in childien's prei^ienceH lur in= 
irinsic perceptual features of designs. 

On the other hand, cultural diversity in cliikhen's peieepiual de- 
velopment appears to come abuui through the interactiun uf a number 
of factors, Among biological valuables, exposure to endemic protein^ 
calorie malnutrition appears to lead to reduced levels of attention to 
auditor)' and visual cues and slower lesponsiveness to change in ihese 
cues, as well as difiiculties with tasks that require perceptual analysis 
or iniegratiun of several nense muclalities. This is espucially apparent 
when stimuli are presented jbr only a short time and persists even aftei' 
nuuMtional rehabilitation, 

Didei-ences in retinal pigniuntation (that co\ary with skin pig- 
mentation and age) appear to be associated with difleruntial suscepti- 
bility to optical illusions, and differences^ in testosterone output appear 
related to differences in three-dimensiunal perceptiun among boys and 
girls after age 8. 

Amnng ecological variables the degree of *'cai^penteredness" or 
'■openness" of the unvironment in which children gruw up appears to 
make a difference in their infere nee habits, so that thev are moie or less 
prone to certain optical illusions if they live in a round hut or a rectan- 
gular house, in a savanna with broad vistas or a heavily Ibrested area. 
Susceptibility to optical illusions may well be an adaptive response to 
both biological and environmental f^ieturs. 

Among the opportunities provided by society, inlormal e^posuie 
to pictorial material and the cxploi ation of space and formal exposure 
to L Mcation or lack of it appear to ' I to consistent dillerences in 
ihtcL-d 'lensional perception among Iren and adults. Diflbrences 
in langua ^re structure also appeal le^ lo the way in which percep- 
tiKil iiictions are made, 

t ross-eultural studies ha\ e muvie us >vare iliat the reading of 
pictures is J ike the iijading of words, a skill of sonu : ^niplexity that is 
alfected by culinral conventions. 

Preschool and primary-schoul education, as well as adult- 
education piograms in developing counti ies and among the poor in 
Western countries, need to be enhanced by the specific training of both 
boys and girls in the diflerentiat iuup organisation, and manipulation of 
visual material and spatial relationships. 

In addition, the effects of nutritional siatus and informal expo- 
sure to toys, picture books. maga;^ines, photos, and television need to 
be taken into account when planning, implementing, and evaluating 
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prugranis dcsignud to (auilitalc thu puiconlual dcvclt)piiiciit u\ young 
childrun. 
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"Cognitive style" is a conct^pt that serves as a bridge between 
three difieiant fields of child development: perceptual, cognitive, and 
social development. During the past decade, researchers on all five 
continents have become increasingly aware of differences in cognitive 
style that are related to biological, ecological, and social factors and 
are important in adaptive seler^ Witkin and Beny {1975) have re= 
viewed research in ihU field, as have Berry (1976) and Goodenoush 
and Witkin (1977). 

DEFINITIONS, DIFFERENTIA TION, ANi', . . SESSMENT 

Witkin and his colleagues first developed the ^uncepts of ''cogni- 
tive style" and ^^psychglogical differentiatiun" in their ^tudv of Ameri- 
can children (Witkin, Dyke, Faterson. Goodenough, & Karp, 1962), The 
typical progression in psychological devclupmcnt, they concluded, is 
ftom "iess" differentiated to "more" differentiated Tb. basic notion 
underlying their theory is that people differ in the deuret: to which they 
are able to extract an item from its context or "field/' In the perceptual 
domain, greater differentiation shows itself in the tevidency for parts of 
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the fields to be experienced as discrete r^ vni the field m u uhale, rather 
than being experienced as glubal, which is indicalive cf less dilier^ 
entiation. One task used to assess degree oi' dirierenliaticri in percep- 
tion is the Rod and Frame Test (RFT): The subject is seated in a dark- 
ened room and is required to adjust to the upright a tilted, luminous 
rod viewed within a luminous, tilted square frame. In carrymg out 
this task, some persons, especially children, align the rod with the 
tilted frame. This would indicate that the trame dominates their per- 
ception of the rod within it. Others bring the rod close to the true up= 
right, thereby indicating their apprehension ol the rod as separate 
from the surrounding frame (see Figure 9-la). 

Another test, the Embedded Figures Test (EFT), us-s the same 
basic task structure. e,Kcept that the objects of peiccptmn are simple 
and complex figures. The person is required tu Imd a previously seen, 
simple design, such as a triangle, in a complex visual hgure ihnt has 
been organized to hid'.' "^e simple design (Figure 9.1b), 

Studies with V/esicrn samples, especially American children, 
adolescents, and adults, have shown a certain amount of consistency in 
performance across these various tests, indicative ul a perceptual 
style " Tnr,^^ at oi.e extreme perception is dominated by 'he orgamza- 
tion of the i^eld in which it is contained, so tliat the Item cannot be 
easily disembedded from its context, and this perceptual style has been 
labeled "field dependent," The contrasting mode ol perception, in 
which parts of the field are experienced, so that an Hen. c^n easily l« 
disembedded from the surrounding field, ha^^ been labeled field inde- 

'"'"'^ Working with both Western childicn and children from develop- 
ing countries, researchers have found a progression to t<ic.msii|S -le d 
independence, up to the period of earh, .dolesccnee. Within this de- 
velopmental sec^uence a high degree of relatiye smbility ms been 
fbuiuh for instance, children who were more held dependent than theu 
atj.-mate'; at 10 tended to be moiv lield dt-penduni as young aduit-j, 
■ In numerous studies .ondueted in the United Stales and Europe, 
sex differences in field dep.-ndenee have also been observed, but these 
differences do not become Hignilicant until early adolescence, usual y 
after age 10 (Maccoby & Jacklln, 1974), The tendency is or women o 
be more field dependent than men on the peiLepiual tasks, 
this may be the imding by Dawson and his associates (Davvson. 1972d 
Dawson. Young, &i Choi, 1974) of sex dillurences in three-dimensional 
perception, favoring bovs. which they ascribe to an Increase ,n the out- 
put of the male sex hormom- beginning In early adolescence. 

Greater differentiation shows itsulf in the cognitive domain as 
well as in the perceptual domain. Wiui this extunsiun of the picture ot 
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Pjd^re 9'h The assus^munL of cognitivu Htyle; Examples Irom (a) thu 
Rod and Frame Test and (b) the Embcddud Figures Te^i. {From Drsvv 
CiiUuml Research Methods^ R. W, VV. BrlHlin, J Lonnur and R M 
Thurndiku. Cupyright 1973 bv Juhn VViluv & Sonn. Inc. Reprintud bv 
purmishiunj 



self^onsistency from the percuptual to the intellectual domain, Lhu 
term cognitive style has been used to include perccplual style. 

DifieiH^ntiation in children s body cuncept has also been exam^ 
ined with the help of drawings of the human pcrsun (the Human Figure 
Drawing Test), An mdicator of E^reater differentiation is the ability to 
articulate parts of the human body ' - ^ drawings, in contrast to a global 
body concept, 

Among American children, there tieems to be a carry-over of per= 
reptual and cognitive style Intu other dimensions uf personality, in- 
cluding one s seir-cuncept and social relationships. Field-dependenl 
children appear mor^e sensitive to both positive and negative social 
cues than field^independent ones. There is now a lair aniount of evi- 
dence from research with children and adLdts li^om Western culiures 
that the characteristic level of dinerentiation at which an individual 
functions appears to be sell^consistent across several psyr-hological 
domains, p^^rceptuah cognitive, and aflective-Hocial (Witkn/ & Berry, 
1975). Witkin and his colleagues (Wilkin, 1969; Witkin et ah, 1962; 
Witkin, Price^Williams, Bertini, Chrisliansun, Oltman, Ramirez, & Van 
Meel, 1974) have also looked at the sources of individual dilTez^ences in 
differenn^tion. Findings jj both cross^sectional and longitudinal 
studies with American rhildren point to dinerences in Hocializalion 
experiences as important ptecurscirs uf dilferences in cognitive fUyle. 
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Factors contributing to a greater differentiation in Western children 
appear to be encouragement of separation froin parents, imparling o 
standards for internalization and regulation of impulses, and maternal 
characteristics that facihta.. -he.c processes. The majonty of thf^e 
studies on the antecedents uf field dependence/indepenuence in th^ 
United State , %vere conducted nh middle=class Caucasian boys. 

Subsequent studies %vith other cultural subgroups in the United 
States (Blacks, Irish. ItaliH^ Jewish) showed that boys %vhose fathers 
were absent were more field dependent than boys whose tathers wert 
nresent and that Black boys were more field dependent than Cauca- 
sian boys (Witkin, 1969). Corah (1964), expanding cognitive-style 
reseurch to both 8= to lO^year-old boys and girls, found that the ch.U 
dren's level of differentiation seemed to be related to the level ot ditler- 
entiation of the opposite-se.H parent. 

CROSS^CULTURAL EVIDENCE FOR UNIVERSALITY OF 
COGNITIVE STYLE 

During the pas. decade, there have been a senes f =™f "f '^^v' 
studies in Western countries such as England. Scotland. Holland. I aly, 
France and Israel and in v number of developing nations in Asia, 
Africa Latin America, and Oceania that are beginning to shed some 
light on the crossH-uItural universality of cognitive style and biologi- 
cal ecoloeical and social variables that ate related to diiferences in 
idd^^pSence and field independence (Wukin. 1966, 19^; W.tkin. 
Oilman CoK. Ehrlichman, Hamm. & Ringler, 1973; Witkm et a .. 
■ 1974) The groat majority of cioss-cuitural studies of cognit.ye stylt 
have investigated differentiation within the visual-perceptual cbrmm. 
Among the most commonlv used assessment tasks have been the Em^ 
CedS pSgures Test (EFT); the Block Design Test (BD), and tu a esser 
extent, the Portable Rod and Frame Test (PRFT) (Oltman, 1968), 

SELF-CONSISTENCY 

A number of studies uf children IVoni less technologically de 
veloped countries have examined seltHonsisicncy in peix.paial style. 
In Nm th America, several studies of s( lf^r<.nf i.iency have be.n con^ 
with Canadian Indians (Berry, 1966, i^7fa, l^b^|^^ C_^a- 
dian and Greenland Eskimos (MacAnhur, l^o7. I9b9, '5 ^ .971 . 
19731 1973b 1974- Vernon. 1966), In Latin America. Verncn tiwaa, 
1965b 1969)' compared the performance of East Indian boys m 
Jamaica with that of Canadian Indian and E^imo ^^^J^:^ 
bedded Figure and Block Design tests, and Holtzman. D.az-Guu reio, 
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and Swartz (1975) tracud thu devulopmunt of cognitive siyle in a Icon- 
gitudinal study of 6- to 17-year-oId Mexican and American children. 

A second large-scale study invoh^ing chiklren from Mexico— and 
from Holland and Italy as well — \vas condLiclcd by Witkin et aL (1974). 
Nedd and Gruenfeld (1976) uxammed (icld dependence/independence 
among adolescent boys and girls (ages 14-- 15) of Caucasia t Chinese, 
East Indian, Negro, and mixed ethnic descent in urban and rural 
Trinidad. 

In Alrica, a series of cross=cuIturaI studies have examined self- 
consistency in the perceptual domain; Berry (1966) and Dawson (1966, 
1967a, 1967b) tested tribal groups from the Sieira Leone; Okonji 
(1969) and Wober (1966, 1967) worked with Nigerian groLips; MacAr= 
thur (1970, 1973a, 1974) and Siann (1972) studied groups ui Zumbian 
boys and girls; and in South Africa, Du Preez (1968) examined the ef- 
fect of social change on field dependence as did nier (1978) in 
Morocco. 

In Asia and Oceania, Chiu (1972), Dawson i > ^70, 1972c), 

and Dawson et al, (1974) sludfed Chinese and Au^ i Aboriginals, 
and Park and Gallimore (1975) worked with urbai ■ ' ural Korean 
children. Chapman and Nicholls (1976) used the Portable Rod and 
Frame Test in a study of urban New Zealand children of European 
(Pakeha) and Maori descent 

Most al the cross-cultural studies with children froin. developing 
coim tries report evidence of self-consistency within the perceptual 
domain across several measures (Embedded Figures, Rod and Frame, 
or Block Design tests) and between the perceptual domain and body 
concept, as measured by human figure drawings > The relationships 
among perceptual-cognitive style, self-concept, and skiils in social 
relationships have not been expluied extensi\'elv in cross-cultural 
research. 

Stability of Age Changes 

The available cruss-culiural evidence suggests that the develop- 
menf of psychologica.^ difteroni iaiiun follows a sequence in other cul- 
tures similar to that originally obser\ ed in Westui n studies; that is, an 
increase iii dillerentialion across childhoud and into adolescence. The 
subsequent decrease in dillerentiation later in life may occur at an ear- 
lier point in developing countries. Aging may begin earlier in subsis- 
tence economies where life is attended by many physical hardships. 
Also, since most cross-cultural studies of field dependence/indepen- 
dence are based on cross=seciionaI samples, samples of adults from 
Africa and Latin America may have been less exposed to accultura- 
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tion iiinuences. Wliat is needed are longiludinal studies willr. 
cohorl of children demonstrating the slability uf cognitive a ./ - ■ 
ceptual style across time. 

So far, there are only three longiiudinal Hludies thai have exam-^ 
ined stabiUty on measures of psycholugical diflet entlalion over time. 
Their results show a high degree of consistency that parallels earlier 
Western findings. The largest study is by Holtxman and associates 
;:975), who examined urban Amei ican and Mexican children, span- 
nMig the age range from 6 to 17 years. The same cohort of children was 
n t-5ted at yearly intenals ovei^ a six^year period. The tesi/retest corre- 

-IS on the Embedded Figures Test, the Block Design Test, and the 
Human Figure Drawing Test were signincant and strikingly high. 
Corresponding results come from another study of Mexican children 
by DaUla and associates (Davila du la Luz, Diaz-Guerrero, & Lara 
rapia, ;966; Davila de la Luz & Lara-Tapia. 1967) and from a study by 
McFie (1961), who administered the Block Design Test to a group of 
.idolescent African boys and rete^ted them two years later, when they 
had completed their technical school training. Tcst/retcsl correlations 
were of the saFiic magnitude as thuse rennried from the Mexican 
studies. 

Sex Differences 

When w^u turn ^u cruss-culturaJ studies in developing countries, 
signiiicuni sex dilfurenees in field dcpend-nee/indepundence occur 
with less consistency than in the West. WhLre significant scn differ- 
ences do appear, they arc largely in samples from sedentary, agricul- 
tural economies, while they lend tu he nbHCtii in samples h^om migra- 
tor%'. hunting ecorKjmius. 

Minimal sex diricrenees have bee i luund in Eskimo eummunities 
(Beriyri966. 1971b; MacArihur. 1967. 1969. 1970, 1971. 1973b, 1974) 
and among migraioty Australian Aboriginals (Berry, 1971aj, cuN 
lures in which emphasis is placed on M>llM'cliance and independence 
(ov both sexes. Greater sex differences ha\ c been Itnmd In African cul- 
tures thai were agricLdtural or pasiu al (Berry. 1966, 1967. 1971a; 
Okonji, 1969) and among Fijian (Chandra. 1974) an J Jamaican chiU 
dren (Mitchelmore, W Pionuunccd st ^ diffcrenceii in field 
dependence/independence were lound by Hull/man and hfs colleagues 
(1975) in their longitudinal study in Mexico. Paralleling these differ- 
ences wei\? differences in the manner of i^uciuiizing the two sexes. Mex- 
ican yirlswcte found to have signiliLantly more household duties than 
boys^and parental aspirations for education were uniformly higher for 
boys than girls. 
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On the Nvholc, ihe uvidunce suggeHls iliai in migralory hunting 
and gaihering societius, mx differencus in lield dupendcni/indupundcnt 
behaviar arc relaiivuly uncommun when compared lo sedentary, ag- 
ricultural or pastoral groups. Bcrr% (1966, 1967. 197hi, 1971b, 19743) 
suggests that in niorc siratillcd societies, which arc conimon in ag- 
ricultural settings, females arc placed in dependent positions, where 
their behavior is under the control oroihers, whereas in the looser, less 
s. ratified societies typical of migratory hunting gruups, females are al- 
lowed more independence, E\^en though all sociuiics assign somewiiat 
Ltffcrent roles lo males and females (Barry, Bacon, & Child, 1957; 
Whiting & Edwards, 1973), it appears that among the hunters and 
gatherers, and among societies whose livelihood depends on fishing, 
such as the Hong Kong ''Boat People" and the Eskimo, females are 
valued I'elatively highly in the economic life of the family and band 
(Barry, Child, & Bacon, 1959). Thus, ihe extent and prevalence of sex- 
ditTerences in perceptual and cognitive difTerennation appear to be re- 
lated to the position of a given sociciy on the ecological-cultural di- 
mension> 

The ahscnce of universal sex ditferences and the plausible 
terpretation of those that du exist on the basis of ecological and cul- 
Uiral factors seem to argue for minimal biological determination. 
Huwevcr, some evidence has bciS! provided by Dawson (1966, 1967,5. 
i967b, 19o9, 1972d) of a possible interaeiion between biologica! an^u 
cuhural factors. Dawson showed that for a sample of West Alv rr^n 
adult males who had suffered as yuung children from kwashiu:K^ 
le%'els of estrogen were higher than for controls wilhuui PCM, and ihcir 
peiformance on the Block Desigi] and the Human Figure Drawing ^ ^nts 
was 5i^;nifjcantly more field dependent than that of adequately 
nou^^^hvH controls. Data from INCAP in Guatenuda (Klein et aL. iy72) 
showier nutritional status affects perfurmance on the Embedd/d Fig- 
ure:, in both boys and girls. This line of research clearly needs 
lurib^^r ;.'ndv with othe*' human pupulaiiuns in order to sort out the 
inurrw^ ud rHucis of r^uuitional dcliciency, hurmonal factors, and 
ecologi./l ■ vaf nM'K^s. 

CROSS^CUL WRAL EVIDENCE FOR ANTECEDENTS OF 
COGNITIVE STYLE 

Cross^LiItural studies with ncjn-Wcsturn samples Uiai deal with 
antecedents nr . unitive style can be roughly grouped into three cate- 
gories: (I) tho^c iocLishig on child-rearing practices; (2) Jhtisu dealing 
Willi socialization within die largei suc.al climate that exerts vary- 
ing d%'" "ces of prcHsure toward hocial cunlnrmity; and (3) ibose Ibcus- 
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ing on ecolQg'cal fectors and th^ process of adaptive selucLian and 
acculturation (figure 9-2), 

Child-Rearing Practices within tie Family 

There are now a number of studies of children from severml conti- 
nents that suggest that child-rearing practices that foster the develop- 
ment of greater or more limited differentiation in cognitive style tend 
to be similar across cultures. In all of these studies, it was the children 
themselves, rather than their parents, who provided the data on prac- 
tices followed in raising them. Thus, the data reflect the subjects' own 
perceptions. Among these studies is jne by Dawson and associates 
(1974) of a group of 1 U to 13-yeai-ald Hong Kong boys, a study by 
Vernon (1965) of Jamaican boys of African descent, a study by MacAr- 
thur {1970, 1971) of 13- lo 16-year-uld Eskimo boys and gJvU. and a 
report by Mebane and Johnson (1970) of Mexican buy:^ ^4^u ^ » b-^- 
tween the ages of 9 and 13. 

SigniHcantly associated with greaier fic^^' ^penf ni.^ m chil- 
dren from these differeni cultures was iheir p.. . on of parentEii en- 



Ecology 



Social 
Pressure 



Sociaiizatiuf) 



In] .UiTnufrty 



J. 

T 



Behavicrai 
Pridiction 



i.jltjrMfituitiOr! 



Figure 9-2. Clustcriiig uf tour facturs ucinHiduivtl lo hi- anieccdunl to de- 
vel^pment of pHVchokigical difl^^rcntiatiun. (Frum P^ycliologlcal Differ- 
enliation in CrosH^Cultural PurHpective;' bv H.A. VS^ikin and J. Berry. 
Jotinmlof Cross<H!tttral Psychology. 6i\ ), March 1975. 4=87. Repnnied 
by pennission of ihu publishur, Sage Publications, Inc.) 
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couragumcnt oi iniliatlvu and rmiui'culuIncHS and of gradual supara- 
tion from ramily control pariicularly by thu niollier, Cummon lo tht' 
I'upQrts of fiulcl-dupundgnl children wan th^ir ccptiun oF buvui^ 
sucialization piessui^s and a Strang iduntilluallun with ihi; mothur 
Field^indepundunt children ruportud a high kvc] of cumpaniQUMhip on 
equal footing %vith parunis, a rcaHonablu amount of dNciplinu, a low 
luvel uf prescription IVom the mother, and a law kvul ul physical pun- 
ishment Irom the father, Thenc linding^b arc slrikingiv similar to those 
ruporied by Wilkin (1967) and Witkin, ct a I (1962) in their studius of 
American children. 

In a rare longitudinal observation ntudy uf p£irent-child inter- 
action among the LogoU in East Africa, mothers' latency in iv?^ponse 
lo their ini'ants' crying was significantly related to a more fiekhinde- 
pendent cognitive slvje in the children at age 5 (MLmrc^e & Munroe, 
1975). 

Socfaf Setting 

Evidence from oihcr cioss^Liltural siLidicH sugguMlH that a rela- 
tively fiekhdependenl cugnitive style is likely tu be prevulunl in social 
settings that are characierl/ed by light social urgaiii^^atiun. insislenee 
on adhei^enee loauthority* and llie use uf strict ur even harsh sociali/a- 
tion practices to enfarce Hocial conformily. 

In conira^L a relaiively lickUindepcndent ccignilive style and 
gi-eater psychological dilTereniiatian are likely in be prevalent in social 
settings that are luase in their social cjrganizotiun, nioi'e encouraging of 
aiitgnumous lunclioning, arid mure lenieni In their chikhrearing prac- 
tices. 

Some of the earliest evidence to inipjicate social conlbrmity in 
the development of (or lack uf) psychological differcnliation among 
African youth was carried out by Dawsun (1967a, 1967b) in Sierra 
Leone, among the Temne and Mende, iwu tribes that differ greatly in 
parental siriclne^^s and social cunlormity. Temne children are severely 
disciplined. The mother plays a doniinani role in child rearing, with 
the father usually a background iigure. The Temne so£:ieiy has a pow- 
eritil chief and is generally strongly tradltiun oriented. Among the 
Mende, parental regulation of children s behavior is less severe, and 
greater emphasis is placed on giving the child icHpunsibility, The 
Mende family is less duminaled by the mulhui- and less tradition 
oriented. 

Paralleling the diflerences on social conlbrmiiy, Temne males 
were more field dependent on the Embedded F^igureHTesi than Mende 
males matched in age, occupation, and inlell igence, A\ though this par- 
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ticuUr study was done with adults, we havu now coiroboialing evi- 
dence n^om children on other continents. One set ol data ^^^^ ^'^^^ 
an investigation bv Witkin et al. (1974) in Holland, Italy, and Mexico, 
the other data come from studies of Mexican and Annencan children in 
both urban and rural settings (Holtzman, D,-az=Guerrero, & Swartz, 
1975; Kagan, 1974; Ramirez & Price-Williams, 1974). Comparable 
findinp have also been reported by Gruenfeld, Weiss.nbet^, & Loh 
(1973) from samples of Pemvian and American children, by Nedd and 
Gruenfeld (1976), who contrasted r^iral and urban Black, Caucasian, 
Chinese, and East Indian subcultures in Trinidad, and by Chapman 
and NlchoUs (1976) who studied Caucasian and Maori boys in Nevv 
Zealand The ftimilv structure that appears llnkecl to less^ditlerentiated 
functioning in childien-the extended family, the polygynous faniiiy, 
and the father^absent family-shares the charactenstics of providing a 
female context from vvhlch siiong, male role inodels me lacking. 
Likewise, the larger society in which this lamlly structure prevads erv 
courases social conformity and tends to produce ch.ldrt-n who art fitld 
dependent: Such societies are tight in their organization and^- 
tha,itarian in their social, political, and religious behefe. In contrast, 
societies that foster the development oi lield independence are loost in 
their organization and place less stress on conformity in the social, 
political, and religious arenas. These generalizations appear to hold 
across a wide range of cultures, ethnic groups, and continenis. 

Ecological Factors 

There is a solid accumulation of cross-cultural eviderce support- 
ing the development of field independence in migratory hunting, 
Sphering, and fishing societies, regardless of sex. Huntiiigand fishing 
people are expected to possess good visual discnmination tn sp^^ 
skills; and their cultures are supportive of the development of these 
skills through the presence of a high number of spatial concepts, a 
highly developed and generally shared arts and crafts production, and 
socialization practices that emphasize independence and selr^ehance. 
On the other hand, in agricultural groups, %vhich are typically seden^ 
tary child^rcaring practices and societal emphases are likely to fosl^r 
a field^dependont style. With control over individual behavior made 
important by the close scrutiny of an agricultural ex.istence and with 
regulation of the use of accumulated agricultural produclsessuntial lor 
survival social conformitv becomes a characteristic to be valued. 

Dawson was the first investigator tu look for a relationship be- 
tvveen these ecological factors and differences in ^gnitlvestyleam^^ 

African adults (1967a, 1967b) and among the Boat People in Hong 
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Kong (1972b). Bmy yxtcncliicl thu icu of the ecological hypothugis to 
children in both traditional and transitional Hocictius in Africa^ New 
Guinea, Australia, Canada, and rural andLJrban Scotland (Berry, 1967, 
1971). Berry, like Dawson, found a high degree of field independence 
among hunters, fishers, and gathererH, ^ueh a^ Canadian Eskimos and 
Australian Aboriginals, and a marked field dependence iiniong chil- 
dren from African agriculturist societies. Berry's findings uf a high 
degree of field independences among hunters and fisliers hme been 
corroborated in studies of Eskimo children from Alaska, Canada^ and 
Greenland by Feldman (1971), MacArtliur (1971. 1973a. 1973b. 1974), 
and Vernon (1966). 

Adaptive select ion, in huniing; and nshing groups \vtj (ind a rela- 
tively field-independent perceptual nitj(k\ which secm.s adaptive in an 
ecology where people must lind their way about. We aLso find anather 
adaptive quality, evidence of grcaiur personal aLitanumy. In turn, 
child-rearing practices found in .such groups encourage the develop- 
ment of Held independence and of autonomous persunal functioning. 
In sharp contrast to the result.s Ibr migimtory hunting groups has been 
the accumulation of evidence uf relatively field- dependent perfor- 
mance by sedentary agriculturists in Africa and Asia (Dawson, 1970, 
1972b, 1972c; MacArthur, 19739. i973b). Additional comparisons of 
groups with mixed econornies, including agriculture, with groups to- 
tally depending on agriculturu would bu enlightening. 

Sex differences in cognitive slylt; may be viewed from the 
perspective of adaptive selection as svull. We have already noted that 
sex dilferences in field dependenee/indcpt:ndence are more pronounced 
in agricultural than in hunting sDcietie^. In agricultural settings there 
is likely to be a greater divers iiy in sueial lolcs, with the wumen'^i roles 
focusing more exclusively un child rearing and family care. These are 
roles that entail a high degree of in valve ment with others and call for 
social sensitivity. In these cireLunstanceH field dependence and social 
sensitivity may have had a particular adaptive \Tilue for women. 

It remains to be seen whether changes in sex=role expcctatic^ns, as 
well as educational asp irat ions of both men and women, may bring 
about a change in the pre\^alence of field dependent=inde pendent 
chamcteristics among the sexes in our own society. As vvomen have 
more access to education and to professions that stress an impersonah 
objective view of the world, we may .select out more who, like the 
Eskimo women, have developed greater field independence. As men 
are becoming used to and arc learning to value nurturing tasks in the 
home, their sensitivity to the social eon text (that is. (iekWependent 
behavior) may subsequently increase. 
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Acculturation end social change. What then happens to levels 
of differentiation during times of rapid social change? Since ac- 
culturation, such as a move from a suttistence to a technological 
economy, involves formal education, it will cari^ with it greater^ em- 
phasis on flnalytical Rinctioning. Levels of differentiBtion niight there- 
fore increase and a more rield-independent percuptual and cognitive 

style might prevail. re c u 

Some recent studies have put the question of the effect of accultur- 
ation to an empirical test. In virtually all these studies, scores on dif- 
ferentiation tasks show an increase in the directicin of field indepen- 
dence as a function of social change. This seems to hold both wuhin 
samples of the same ethnic groups exposed to different levels of educa- 
tion (Wagner, 1978) and between dlfferetit samples from the develop- 
ing world exposed to different degrees of Westernization (Berry, 

1974a). ... J 

For example, Dawson (1967a, 1967h) and Berry (1966) obiained 
significant correlations between education and performance on the 
Block Design and Embedded Figures tests amoni Afncan and Eskimo 
adults. MacArthur (1973a, 1974) confirmed the relationship betweeij 
education and differentiation scores among Eskimo and African school 
children. In addition, he found a relationship between field indepen- 
dence and the use of a second, Western Iflnguage, such as English. In a 
longitudinal study of a sample of East A^frican students, retested after 
t%vo years .if technical education, McFie (1961) found a significant m- 
create in field independence on the Block Design Test. In several 
studies by Berry (1966), the transitional communities that were shift- 
ing from a subsistence economy to a more technologically based 
economy were more Held independent on the Embedded Figures and 
Block Design tests than their traditional counterparts, a findmg sub- 
sequentlv confirmed for samples of urbaxi males among the ethnic sub- 
cultures on Trinidad (Nedd & Gmenfeld, 1976) and for 6-22.year-old 
Moroccan males brom urban/schooled, rural/schooled, urban/non. 
schooled and rural/nonschooled backgrounds (Wagner, 1978). Formal 
schooling had a greater efTect than childhood home environment on 
performance on "cognitive style" tests, especially among younger 
(7- and 10-year-old) boys. 

It is not yet clear which influences are operative in these studies. 
Does acculturation merely Increase test aophisticatlon or are there real 
behavioral changes? The studies just cited are begmnini to give us 
some tantalizing clues as to which variables may be implicated; tor 
example, education, industrialization, urban llle, or use of^a sec- 
ond. "Western" language. Additional cross-cultural research, pret- 
erably of a quasi-experimental nature that combines a longuudinal 
study of the same cohort of children with some kind of envlronmentaj 
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inturvention, may tell iis how these variables operatt; to bring about 
changes in pyrceptual-cognilive style. 

SENSOTYPeS 

This brief review of thu cross-cultural literature on purcuptual- 
cognitive style should mako us aware that the vast ma ( jrily of studies 
have relied on assessment instruments that monitored responses to the 
visual environment. WQber(1966, 1969) points out that individuals in 
different ctiltures rnay havv orientations to receive niost of their sen- 
sory information in specific sense modalities or ".^ensolypes/' Thus, 
dlfferentiailon is likely a ftinction of the interaction between cultural 
and ecological parameiers and different modalities of sensing, all of 
which have not yet been e,<|ibred. According to Wobe!% sensotypes are 
preferred modality patterns by which children learn to perceive the 
world and In which they develop then' skills. ThuSp African groups 
may rely more on auditoty and kinesthetic modalities; Oriental groups 
(whether they are Asian, Hong Kong Chinese, Eskimo, or American 
Indians) might rely mor^* ori the visual one. This distinction may be 
thrust upon an individual within a given culture by circumstances; for 
example, congenilal blindfiessi or it may arise through natural selec- 
tion by adaptation to diffe-rcnt ecologies and socialization processes. 

Thus, It may be necessary to modify WItkin's iheory of differ- 
entiation to include other mod all ties. It may well be that cognitive 
style is not as uniform throughout all Helds of an individual's experi- 
ence as originally supposed from evidenee based on Western samples 
that ha%^e been exposed to formal education and the written word> Dif- 
ferentiation inay appear in other senson/ fields^ such as auditory or 
kinesthetic, and the anlecedenls of these otiier sensotypes need to be 
studied. What are the socialisation experiences that lead to differentia- 
tion in the aural or proprioceptive fields? What is their ecological use- 
fulness? Chapter 7 on sensorlrTioior development has illustrated how 
many African children are early in life strapped to their mother's back, 
spend much of their days upright, and learn to walk early in a culture 
where physical expressiveness remains an extremely important ele- 
ment and where people's lives are surrounded by a rich oral tradition, 
in which rhythm and tone tjimensions are subject to elaborate attem 
tion. 

IMPUCAT/ONS 

A great deal of cross-CLiltural research is needed to map out a 
clearer taxonomy of field dependence/independence. Kagan and 
Kogan (1970) recognke a basic dilemma of values in Witkin s system. 
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In the fuluru, might fieid dL-pLMulcnce become muw sucially rulavant 
anduseliil than liuld inclupundt-riCL-? Flcld^dL-peiidi-nt ptTMons arc mui c 
alert to social stimuli, are ablg tc, achieve unnnimuus wunHenHUs in sig- 
nificantly less time than is icquiivd by liekUinclupendenl groups, and 
probably ore more skiiluci at the uM of iiiierperHunul accummodaliun, 
while field-lndependenl pcrHWN are belier able tu resist die mllucnce 

of olhers. r .1 c , ,. , 

When one relleels upun the udaplivc ruMuirunienls lor he lutuiL 
of our planet Earth, it is i'lir frum evident thai the liekUinclupendent 
orientation is bust suited to our neuds, Situuliuns where soeia groups 
are in conflict over niuans, goaU, and values nuduubl will imiltipiy by 
the year 2000. A cognitivi: slvle thai laeilitales line articiilalion and 
sunsUivlty to the social environ inent mav be eonHiderably more lie ptiil 
than a cognitive stvle encouraging arliculaliun of the sull. In shorty 
the cognitive restructuring skills of (ield-independent inchviduals and 
the social-intL-rpersonal eompt-teneieB of liL-ld-dependent indivicluals 
may have adaptive value in ililTerml life circuinstanceB (Goodenough 
& Wilkin, 1977). 




Children in this nurscrv schuol in Aiguria praetice wcial and visual 
motor skills, (Photo foiirie.sy ol UNICEF.) 
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SUMMARY 

The progruH^iun al dgvulopmcnl in thu firHi cluuiclc ul lifu (rum a 
lesser to a more dilfurLMitialecl purcupiual unci cognitivu ntylc nppuars 
lo be a universal phenomenon. 

Siuclius in both the Wesiern and the duvcluping world have 
shown that children progress frum rulative field dependence, in which 
their perception is dominated by the organ ii^.al ion of thu Hurrounding 
visual field, to relative fiL-ld independence, in which parls are experi-^ 
enced as discrete Irani the conlexl in which they are embedded. Within 
this developmental sequence a high degrue or stability has been (bund 
among Individuals; children who are more (ield independent than 
their age mates at 10 years tend to be more He Id independent as adults. 

The extent and prevalence of sex dilTerences in diriei'entiaHon ap- 
pear to be re fa led to ecological laclorH. Generally lewer sex dillerences 
in perceptual and cognitive style ha\e been luund in migratoiT hunu 
ing, gathering, and lishing socielicH than in sedentary agricultural and 
pastoral ecunomies. 

We still need to sort out the inturivUiled ellecls of ecology- 
economy and certain biological raetoi\Sp such as thu prevalence of nu- 
tritional deliciency diseases that may cause hormunal imbalances and 
thai appear to contribute lo a more lield^lependent perceptual style. 

Child-rearing practices within the lumily show consistent rela- 
tionships with perceptual and cognitive style oi olTspring in niciny cul- 
tures. Families where parents, especially mothers, stress responsibility 
and obedience and where lathers aiv absent or un involved in child 
care tend to produce more field-dependent chndren. In contrast, 
families who stress independence, sell- reliance, and achievement tend 
to produce more field- independent boys u>id gii'ls. 

These socialii^ation practices are usually embedded in a larger 
social context where social pressLnes vary fruni tight to loose, A rela- 
tively field-dependent cognitive style is prevalent in societies that In- 
sist on strict adherence to authority and that use strong social pres- 
sures to enlbi^ce social conlbrmity, A more lieUlMn dependent cognitive 
style IS prevalent among children who grosv up in societies that en- 
courage autonomous functioning and that rely on lenient sociali/.atlon 
of their offspring. 

Social change, wdiether through the iniruduciion of lormal educa- 
tion or industry, carries w^ith it greater uniphasis un analytical func- 
tions and appears to foster greater field independence, How^ever, it is 
not yet clear whether acculturation merely brings about increasing 
test sophistication or real changes in cogniiive style. 
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Most cross^cullural studies arcognitivu stylu are limited to tests 
of visual perception, There is an urgunt need to mplovQ the process o\ 
differentiation in other modalities or sensotypus through which chi - 
dren learn to perceive and make nense out of their surrounding world, 
whether through sound, touch, ur movement. RelationHhips among 
perceptuaUcognitive style. selRoncept. and Bkills in social relation^ 
ships found In the West have not yet been exiensiveiy explored m 
cross-cultural studies in developing countries. 
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Cognition refers to the processes by which humans acquire, trans= 
form, and use information about the world. People who study the rda= 
tionship between culture and cognition ask questions such as Hovv do 
tDeoDle perceive the environment?" "How do they classify it? How 
5:t^Sclout it?" (Cole & Scribner 1974; Click. 1975). Th^^e 
lookine for universals and differences in these processes among people 
Se?ln different sociocuUural environments. There are a number of 
^Snt aspects in a givan culture that appear ^^If ^ to cognUio^ 
such as ecological and economic factors, language, education, and the 

value system of a society. , r i- u,,^„ -nH 

Before we consider some of the research findings on culture and 
cognition in developing countries, let us take a look at the relationship 
of laneuase to concept formation. 

Concepts are defined as a common response to different stimuli. 
Concept formation is the cognitive process that enables us group 
diverse things according to common properties, then to pedily dis- 
^^e this grouping and relate the same items to each other m differ^ 
«ys d to different objects on the basis of other common proper- 
ties (Beadle, 1971). 
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LANGUAGE AND CONCEPT FORMATION 

There are different opinions among linguists, anthropologists, 
and psychologists as to the relationship of language to concept forma- 
tion/The most extreme position has been taken by Whorf (1956), who 
postulates a great degree of linguistic relativity that may contribute to 
differences among people of different cultures in concept formation. 
He and his followers point to the fact that languages differ in their 
classification of words; for instance, in their color, form, and space 
codabillty. When we conipare children reared in Senegal among the 
Wolof tribe, who speak either the native dialect, Wolof, or the language 
of instruction in school, French, we find there are differences between 
these languages in the number of color terms and the part of the color 
spectrum to which they refer (Greenfield & Bruner, 1971). Some lan- 
guages do not have a superordinate word lor color, or a given geomet- 
rical form such as triangle or circle. This is tnie for the Kpelle in Liberia 
(Gay & Cole. 1967). 

Whorf (i95&) believes that each language embodies and perpet- 
uates a particular world view, which makes worldwide understanding 
near impossible. He visualizes the languages of the world as so many 
molds of varying shapes into which infant minds are poured. 

Languages differ not only vdth respect to the way in which their 
vocabulary cuts up the world, but also the way in which the individual 
units of meaning are combined. For instance, among the Hopi, when 
using verbs related to handling objects, the form of the verb has to vary 
with the shape of the thing handled. Could this affect their classifica- 
tion responses or their choices in a sorting or matching experi- 
ment? 

Among the Wintu tribe of California Indians, verbs are classified 
by "validity modes." Wintu differentiate between an event being 
spoken of and a matter of hearsay or actual observation. This might 
affect the way and ease with which they consider hypothetical prop- 
ositions. 

Lest we despair of the possibility of an objective study of the rela- 
tionship between guUure and cognition, it has become apparent during 
the past decade that the Whorfian hypothesis of linguistic relativity is 
probabb/ too extreme. Experimental studies by Greenfield and as- 
sociates (Greenfield & Brunen 1966, 1971; Greenfield, Reich, & Olver, 
1966) among the Wolof in Senegal, by Greenfield and Childs (1971) 
among the Zinacantecos of South Mexico, and by Cole, Gay, Glick, and 
Sharp (1971) among the Kpelle in Liberia have led to a modified view 
of linguistic i^latlvlty; Where cultures differ with respect to the ease 
with which they code a particular area of experience in language, they 
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can be expected to differ in the ease with which subjects in these areas 
are thotight about (Brown, 1958). 

An interesting example of the relationship between language and 
codability comes from Greenfield and Childs's work with a Mayan In^ 
dian tribe. The Zinacantecos* native tongue has only five basic color 
terms, plus a single term to deicribe pink and white, and another 
single term to describe orange and red. although it is possible to spe^ 
cifically label each color distinctively by using Spanish loan words. 
Greenfield and Childs (1971) showed a strong relationship between a 
child's ability to encode similar colors distinctively and the differentia- 
tion of these colors in patterns in woven material, a nonlingulstic mea- 
sure of cognition. Looking at the association between distinctive color 
terms and color hues, they found ^'liable correlations between incor- 
rect encoding and the substitution of pink for white and of orange for 
red in pattern continuation. 

Many cultures lack generic terms For categories, while having 
welUdaveloped lexica for naming distinctions within the same 
categories. Examples include the Laplanders who lack the generic 
term for mow, while having many names for kinds of snow, and the 
Guarani of Brazil who lack a generic term for palm tree and parrou 
while having many names for the different kinds of palm trees and 
parrots In their environment. 

Brown (1958) inteiprets this phenomenon in terms of the particu- 
lar concerns of a society. In other words, generic terms are missing 
where every member of the society is so directly concerned with a cat- 
egory of experience that no one can afford to speak in an undiffer- 
entiated manner of the category as a whole. An analogy can be seen in 
subcultures of technological societies, for example, among scientists 
who cannot afford (would find It inefficient) to speak in general terms 
when discussing specialized professional matters. Brown applies his 
rule of codability and availability to these subcultures as well, indicate 
ing that greater differentiation leads to greater cognitive availability. 

In their book Cidiiire and Thought, Cole and Scribner (1974) lake 
the position that the "filtering'^ effect of language may well be greatest 
in respect to phenomena thai are definable, not in terms of physical 
properties, but In terms of attributes that are culturally specified, such 
as social rolus and ideology, where concepts largely acquire their 
meanings through their being embedded in an explanatory verbal 
network . It is here that language may play the greatest role in shaping 
people s view of reality, in Influencing their thinking processes, and in 
contributing t<^ 'isir understanding or misunderstanding of other cul- 
tures. A guud example Is the different definitions of "freedom" among 
people in the Communist part of the world and those living in Western 
democracies. 
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A book edited by Hornby (1977) on the psychological social, and 
educational Implications of bilingualism is of special relevance to any- 
one interested in the cognitive development of children who grow up 
in multilingual families, schools, or communities around the world. A 
chapter by Ben-Zeev (1977) in this volume deals with the mechanisms 
iby which childhood bilingualism affects the process of concept forma- 
tion. For bilingual children, the fact that a given concept may be as- 
sociated with two different universes of discourse in two different lan- 
guages may create in them a deeper understanding of that concept. 
They may recognize that a given aspect of the world can be repre- 
sented in two different \vays in the structure of languages^ and that 
each of these fortns of representation is valid and consistent within 
each of the separate language systenis. 

LANGUAGE UNIVBRSALS 

Knowledge of how language structure is acquired by monolin- 
gual children is still developing and knowledge of how 'bilingual chil- 
dren learn language has only just begun. 

Recent studies by linguists and psychologists have shown that 
every language, no matter in what culture it is spoken, has universals 
that describe its basic syntactic structure, such as noun phrases and 
verb phrases. Every language uses these categories. Every language 
in the world also uses the same grammatical relations, subjects and 
predicates, verbs and objects. 

Developmental studies of young children by Slobin (1971, 1972) 
illustrate that the gramniatical utterances e.^presseci by young chil- 
dren appear to be universal and embody such bmic notions as an 
agent, action, and object. No matter whether children speak Englishi 
Finnish, Luo, Russian, or Samoan. they will usually utter words by the 
time they begin to %valk and by 3 years have a vocabulaiy of about 1000 
words and a language of grammatical complexity that is comparable 
to that of the adult colloquial language, 

Modern linguists tend to stress the Importance of stmctural fea- 
tures of languages that are shared by all cultures. They emphasize the 
complexity of all language systems and argue that languages cannot be 
arranged on a scale of simplicity or comple>;lty or that conclusions 
about the cognitive structures of language users can be derived fi^om 
comparative ana.lysis of language vocabulary. 

Moam Chomsky (1968) has developed a thooiy of grammar with 
important Implications for cross-cultural psychology. His theory 
maintains that all sentences in their variety and uniqueness are gener- 
ated from a limited number of base components in a complex system 
of rules. Any human speaker who is competent in any human language 
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must store and use productive rules in a complex and non mechanical 
fashion. The implication of this theoi? is that the cognition or thinking 
processes of an Individual cannot be less complex than the ruljs re- 
quired for speech production. Since there are no quantitative difler- 
ences in the nature of language rules, it is impossible to conceive ot 
"more simple" or "more advanced" cognitive levels when we compare 
peoples from differeni cultures who speak different languages, 

CROSS-CULTURAL STUDIES OF CONCEPT FOmATlON 

During the past decade, a number of cross-cultural studies of con- 
cept formation have been conducted in Afi-ica (Ghana, Liberia, Nigeria, 
Senegal, Uganda, Zambia, and Zululand), in Latin America (Mexico 
and Guatemala), in Australia among Aboriginal children, and in 
Canada among the Eskimo, r 

The questions asked and the methods used in these studies ot con- 
f«,.niati"n havft hetfn strnnglv Innuenced by the theoretical oul- 
S and research methodology of several groups of researchers, 
among them Bruner. Olver. Greenfield et al. (1966), Cole and associ- 
ates (Cole & Bruner, 1971; Cole. Gay. Glick, & Sharp, 197U Cole & 
Scribner 1974; Gay & Cole, 1967), and Piagel (1970). Types of con^ 
cents investigated have included color, form, function, niathematical 
concepts, scientific concepts, and the conservation of quantity, vol- 
ume, and weight. *i 

Bruner s contributions to cross-cultural research in cognitive de- 
velopment represent a link between cross-cultural studies of sen- 
sorimotor development, perceptual development, and cognitiori. 
Bruner postulates a series of striking dcvelopniental changes in the 
way children represent their experiences of the world inside their 
heads" and cope with them: (1) by habitual action (enactive); (2) by 
imagery free of action (iconic); and (3) by translation of action and 
images into symbols via language (symbolic). 

Bruner and his associates (1966) assume that different cultures 
uruvide difiereni "amplifiers for childn,na wug.i.M.w ^.w'.".- — 
amplifiers channel children's attention, through tactual ov auditot^ 
cues through visual cues, or through symbols. Without special train- 
ing in the symbolic experience of representation, a child may grow to 
aduhhood still depending in a large measure on enactive or iconic 
modes of representation in organizing the world. 

It is interesting that there are marked dirferences between mnior 
cultural areas of the world in the way language is transmitted. Maiiy 
African cultures, as well as Ha%vailans and American Indians, rely 
heavily on oral language. The written language of many Asian groups, 
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k Mayan Inclian child weaver focuses on the perceptual featurei of her 
world. (Photo by David Mangurian couriugy of UMICEE) 



such as the Chinese and Japanese, is a picture language. Writien lan- 
guage that is abstract j such as the symbols used in Western scripts, 
appears to facilitate the process of symbolic representation. The sym- 
bol stands for something that stands for something: the letter stands 
for the word that In turn stands for the object. Thus, It is twice re- 
moved from concrete reality. 

Bruner and his associates argue that enactive, iconic, and syni- 
bolic representatiQns might each be uxpucted to emphasise diflereint 
fonctions of the environment as the basis for establishing equivalence; 
that is, the basis for calling and treating disparate objects the same or 
alilte. Tf a child dftals with th^ world by enactive representation, ob- 
jects should be seen alike on the basis of some common rale in action: 
oranges and apples would be perceived as alike, because they are both 
thliigs to eat. A child who reasons with the help of iconic representa- 
tion would be more likely to accomplish the grouping of oranges and 
ftpples according to their perceptual featLires: they are both round or 
they are both yellow. With the achievement of symbolic representa= 
tion, the concept of alike or same would be governed by such principles 
as superordination: that is, assigning the two objects to the same class: 
fruit or produce. As one moves from enact Ive to iconic to symbolic 
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equivalence of representalion. one gains greater tk^ibility to classify 
or reclassify objects along many different dimensions and a greater 
ability to shift from one perspective to anotfier. 

PEBCEPrUAL, FUNCTIONAL, AND NOMINAL GROUPINGS 

Let us take a look at two of the equivalence tests that have been 
used by Bruner and his associates (1966) in cross-coiltural studies in 

Mexico, and Senegal- The first t^t deals ^v,th nm^ena 
and the child is requested to tell how clirferent items are ahke. The fi. si 
words introduced are banana and peach (■'How ar. banana and peach 
alike?"), then potato ("How is potato different from banana |nd 
peach?''), and then "How are banana, peach, and potato alike? This 
^"cedu!. is continued until the army f ^^^^ ^^^^^ 
peach potato, meat, milk, water, air, and germs. At the end o thUis 
anSct is in;:luded about which th.child is asked only how ,t d.fters 

""'"the s^c^nd e;peri;nent deaUng v^ith equivalunce fornmiion uses 
pictures (Figure 104). Presented with an srray of 42 watercolor draw- 
■ S^clU to are told to select pictu.« that are aUke m some way a^ 
ol^move them. Then they are asked to tell how the ^^^-f^^ 
The pictures are then placed in the cHginal position and ihfc task i 
repeated ten times, each time with a mw Brouping • Maccoby and Mod.- 
S^Sfi^uid such equivalence tests wHh children in 
chuitts and children living in a mestizo village in rt.ral Me^.^, bo h 
S-oups aged 5 to 17. Their resulu indicttled tha£ the youngest children 
o S cultures, those in urban United Stag's and those m rural 
MeS w^re the most similar of any of th« parallel age group, m their 
re™Js. Their equivalence sorting .vas mostly affected by imagery- 
K lK)w thinp looked alike. American children at older ages de- 
S d'n intei Jl in abstract qualities, whereas Mexican childj^ fo- 
cuS more and more on concrete attributes of the objects, as did th. 
adults in the childreris lives. ^^^^^^^^ ^ ^^^^^ ^rm^,^ chiW 

dren from the mestizo village with chlUirun from Mexico C^y who ic^ 
sembled the Boston group in their sacoeconomic ""'I, ^^ucamnal 
status Urban children of both cultures showed a drop m the us^ oi 
^tualattributes and a sharp rise in functional ai,d nor^irm 
aS^.They would more often call an orange and a banana ahke 
bSaS^^ey u^re fruit or because they w.re produce R^iral mest^o 
cSSi remained perceptually oriented .nd stressed «ncrete fun^ 
tional attributes as the basis of their equivalence grouping. The two 
different ecologies, the urban and rural environments, seemed to en^ 




Figure IQ^h Pictures used in mi equivalence task with piclonal material. 
(Color is also a grDUping cattigoiy* but it cannot be shown in th^s illustra- 
tion j (Adapted from J. S. Biuner, R. Olver, and P. M. Greenfield et al., 
Studies In Copnthm Growths Copyright 1966 by John Wiley and Sons, Inc. 
By permission of the publi^herO 

courage diverse cognitive processes; the village child became more 
perceptual and concrete, the city child more funetional and abstract. 

Reich (Greenfield, et al., 1966)> using the same equivalence tasks, 
compared Eskinio children, who %vere in a transitional phase of accul- 
turation from their traditional heritage to modem technology, with a 
group of Caucasian children. Both groups resided in an urban area 
(Anchorage, Alaska), had similar educational backgrounds, and were 
matched by age, Among both the Eskimo and the Caucasian children, 
the proportioii of superordiriate groupings increased with age, How- 
ever, the absolute proportiorJ o! those showing sup^rordi nation w&s 
less for the Eskimos at all ages^ 

The Eskiino children were still influenced by a traditional milieu 
that emphasized concrete uriiqueness at the expense of abstract 
equivalence. The analysis of their responses showed that specific cul- 
tural values, such as cooperatiDii and subordination of the needs of the 
individual to the needs of the group, determined a given type of attri- 
bute by which different objects were grouped together. Caucasian 
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children would more often make a reference to the individual's health, 
In comparison to the Eskiino children's concern with iroup survival. 
Caucasian children saw similarities in objects because they are good 
for you." whereas Eskimo children grouped the same items because 
"they keep people from starving." 

Greenfield studied the process of concept formation among the 
Wolof in Senegal (GreenReldet ah, 1966). She divided her sublets mto 
nine groups, according to three degrees of urbanization and educatjon,, 
with three age levels in each Categoiy. Two groups of chi;Idren lived in 
a bush village, one group svlth, the other without, schooling; the third 
BTOup lived in the capital city of Senegal, Dakar, and attended urban 
ichools Ten objects commoialy found in the African market were laid 
out on the table. The children were asked to group similar objects and 
state their reasons for grouping. 

The unschooled rural children started out roughly the same as the 
children who had formal education, but their superordlnate grouping 

j,j i„. „„„ ...it-k ThB «,-h™1oniniT rural children increased in 

the frequency of superordlnate structures as they reached higher grade 
lewels The schoolgoing urban children followed the same pattern with 
a hiaher absolute proportioii of superordinate grouping at all age 
levels In terms of conterit. the unschooled bush children focused on 
color-oriented concepts: children exposed to formal education moved 
away from reliance on color, the rural children mainly toward form 
and the city children toward both form and function. 

Similar results have been reported from other parts of Africa by 
Cole and associates (1971), who studied Kpelle children in Liberia, and 
bv Evans and Segall (1969), who worked with urban, semi urban, and 
rural children in grades i, 3, and 5 In Uganda, East Africa, and Colom- 
bia South America (Evans, 1975). Amo^ng children it appeared to be 
easier for all age groups to sort by physical attributes rather than by 
function: of the physical attributes color was easier to sort than for™ 
and size, both of which are subject to apparent changes when tiie 
stimulus is viewed from a different angle or dtstance (Schmidt & 
Kzimande, 1970- Serpell. 1969a, 1969b- Suchraan, 1966). 

Cole (1967) and Irwin and McLaugiilln (1970) found that both children 
and adults preferred number and color groupings to form groupings 
and. by a smaller margin, preferred number to color. On the whole, 
schooling, rather than age, was found f increase the ability to shift 
from one sorting scheme to another. Reiardless o culture whether m 
East or West Africa, in Mejcico, or ainong the Eskimo, schooling was 
teaching children Western habits of perceptual analysis, 
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However, the types of sorting experiments described here raise a 
question about children's motivation for abstraction, a concern of Cole 
and associates (1971) and Price^ Williams ( 1962, 1975). Both investiga- 
tors conducted their psychological experiments wilhin the can text of a 
thorough knowledge of their respective cultures (Liberia and Nigeria), 
provided by anthropological ethnographies. 

In their proposal for a program of research on culture and cogni- 
tion, Cole and Scribner (1974) suggest a systematic inquiry into 
specific sources of difficulty confronted by a cultural group in e?£peri- 
mental situations such as the equivalence tasks. Anlhropological ac- 
counts that have investigated situations in even/day life in which these 
culture groups are proficient problem solvers could be followed up by 
eKperiments to test specific hypotheses about the reasons for this pro- 
ficiency in naturally occurring situations. They Issue a strong plea for a 
study of culture and cognition by the combined methGds of psycholog- 
ical experiment and anthropological observation. 

A good example of the validity of their proposal comes from a 
comparison between the results of card-sorting experiments conducted 
with educated Kpelle children, and an experiment with a group of 
adult illiterates, who were asked to sort rice in three different ways 
believed to be functional in their culture— by size of bowl, type of 
rice, and cleanliness of grains (Cole et al., 1971). The illiterate adults 
shifted from one sorting scheme to another as ohm as the students, 
took less time to sort, and were better able to describe the basis for 
their groupings. 

MATHEMATICAL AND SCIENTIFIC CONCEPTS 

During the past decade, there have been a Jiumber of investi- 
gations, mostly in Africa, that deal with the acquisiiion of mathemati- 
cal concepts, such as number, quantity, space, volume, measuring the 
length of objects, and distance estimation. One of these studies investi- 
gated urban Ghanaian children in grades 3 and 5 and a Lomparable 
group of British children concerning their understanding of number, 
nimntUv sinH srisf*^ rRi^arfl 1 Q^^a 1 Q68b) Ip. 'csls of number concepts, 
quantityi and mechanical arithmetic, the range of scores was approx- 
imately the same for both sampk'S, but the mean fur the English sam- 
ples exceeded the mean for the Ghanaians. The increase of scores with 
age was significantly greater for the English than the Ghanaian 
schoolchildren. In tests of spatial concepts, especially orientation and 
perspective, the English children were far ahead of the Ghanaian chil- 
dren. 
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These findings suggest that the environment of the English chil- 
dren favored the development of spatial concepts, and that there js a 
greater need to provide schoolchildren in developing countnes with 
direct experience with number apparatus, modul making, and the use 
of diagrams (Lewis, 1968). Responses to questionnaires showed a great 
deal of anxiety among Ghanaian children who were taught by rote 
memory and written exercises, with few practical visual aids. The^e 
findings raise a major question about the need to organize the 
primary-education curriculum in duveloplng countries, so as to re- 
late concrete experiences with mathematical concepts to the learning 
that takes place in school, ■ • 

Gay and Cole (1967) addressed this particular problem in tlieir 
book New Mathematics and an Old Culture, in which they report on 
their attempts to introduce a modern mathematical curriculum into 
the Kpelle culture in Liberia. Their concern was with a variety of inea. 
surements, such as volume, number, time, measuring the length of ob- 
lects, and distance estimation. 

The Kpelle lexicon lacks general measurement terminology tliat 
is common to Western societies. The American or English speaker can 
use the measure "foot, Inch, or yard" to measure anything from a table 
to a rope, but the Kpelle speaker Is likely to usu separate measures for 
separate situations requiring different measurements; for example, 
handspan to measure a table but armspan to niuasure a rug. There is 
no standard relationship between these different metrics; Kpelle mea. 
surements do not translate from "handspan" to "armspan as English 
measurements translate from "inch" to "foot," 

The performance of adults and schoolgoing children from the 
Kpelle tribe and American samples, matched by age, was compared in 
several experiments relevant to quantitative behavior. In experiments 
on geometrlcaUconcepts identification, the putiern ot errors for the 
two groups was consistent with the degree to which their languages 
unambiguously specified the relevant dimension and relations of the 



stimuli. , i I i_ u u 

Studies of quantitative behavior also showed that although the 
Kpelle lack a measurement system as general as those common iit 
Western societies, they were quite accurate in solving problenis using 
familiar measurement svaifms. Both Kpelle adults and schoolchildren 
had a very high accuracy rate when asked to estimate the amount ot 
rice In standard units of rice measurement common amongst them. 
Thus, the different semantics of the Kpelle system of measurement, 
though Inconsistent with the Western system, was not cognitively m- 
accurate. This kind of analysis is importanl in determinmg cross- 
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culturally and intraculturally how both formal and informal education 
can best contribute to the learning of niathematical and scientific con- 
cepts. 

The Concept of Time 

Informal comments by observers in developing countries have 
pointed to pronounced differences in a subjective concept of timei 
which may cause occasional misunderstandings between persons 
reared in cultures that have deadiiries, work by a calendar, and con- 
sider time worth money and people fronn cultures that have a more in- 
formal way of responding to thechanges In the season, day, or lifespan. 
For example, Deregowski (1970) undertook an experiment In which 
two groups of Africans were asked to recall a set of numbers that was 
presented to them in the context of a short story. Some of the numbers 
pertained to temporal phenonnena— the duration of a journey or the 
tinic of arrival— whoieas others related to the age and iiunibei uf ri^ja- 
tives, the number of bananas* the quantity of money exchanged. While 
there was no difference between rural women and urban schoolboys in 
the recall of numbers not related to temporal phenomena, the urban 
schoolboys were superior In recall of numbers associated with tem- 
poral phenomena. If one regards the schoolboys as "more Western- 
ised" and accepts the greater importance and awareness of clock time 
in modern societies, these data confirm the effect that a culture's con- 
cept of time has upon memory and recalh 

CONCEPT FORMAT/ON IN A CULTURAL CONTEXT: 
SALIENCY AND FAMIUARITY 

The results of a number of studies of concept formation, predoin- 
inantly in Africa, seem to indicate that the distinction between 
abstract and concrete levels of thinking have been quite inaccurate and 
overdrawn. Experimental findings do not allow the conclusion that, in 
general, the thinking of any group of people is or is not "abstract'' 
(Price- Williams, 1975). The attributes selected as the basis for group- 
ing are very sensitive to the nature of the materials presented, how 
familiar they are (for Instance, rice versus geometric stimuli), the con- 
tent domain from which they are drawn (animals versus plants, ob- 
jects versus social relationships), and the form in which they are pre- 
sented (objects versus pictures or words). The degree to which class 
properties control the sorting behavior of people reared in different 
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cultures seems to vary with the saliency of the grouping principles; 
that Is hovv Important this kind of classification is within the context 
and values of a given society. Both Kellaghan (1968), working with 
non-Westernized and Westernized Yomba children in Nigena, and 
Okonii (1970), working with Ibo children from Nigeria, found that per- 
formance on classification tasks varied in such a way as to underline 
the importance of familiarity with the material itself. African groups 
and British samples did equally well on sorting tasks that utilized fa- 
miliar material. 

Okonjl (1971) went one step further and gave two classification 
tasks to 6- to 12-year.old schoolchildren from Nigeria and Scotland- 
one consisted of a collection of objects familiar to the Ibo children, but 
not as familiar to the Glasgow children, and models of animals equally 
familiar to both groups. The results indicated that the degree of famil- 
iarity influenced the classlficatory behavior. The Ibo were supenor to 
the Scottish group at ages 1 1 and 12. when schooling appears to make 
a reai iiripact and the utrta siwi i te"^" >' , . 

rearing and school experience seems to have been closed, and^the 
overall trend In development was similar in both samples on both 

"^^'^^in a follow-up study, Okonjl (1970) trained 20 Ibo children, ages 
11 and 12, matched with a control group of the same age, on a color- 
form and size^sonlng task, and then tested them on a transfer task, 
sorting models of animals familiar to the children. On retest after 
training, the experimental group showed significant improvement: 
they were able to classi(>' more often on the basis of superordinate con- 
cents and they were more often able to shift their basis of classifica= 
tlon No positive transfer, however, was obtained on a b lock-sort mg 
test which was administered as a supplemcnlat^ transfer task. This 
shows the need for a more careful taxonomy of tests of abstraction 
used In non-Western cultures. Most of the earlier tests used to study 
classlficatory behavior in African samples were oriented toward 
spatiaUperceptual analyses, which may have been affect^ by the 
tH-oblems in three-dimensional perception referred to m Chapters 8 
and 9. 

EFFECrS OF SCHOOLING ON CLASSIFICATORY 
BEHA VfOR 

The evidence presented so lar seems to suggest that the process 
of concept lormation changes in consistent ways with expcmure to 
Western or modern living experiences. Taxonomic class membership 
seems to play a more dominant role as the basis of grouping itenns 
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Children from an urban slum in Colombin learn new classification skills. 
(Photo by H. Cemi courtesy o( UNICEF.) 

when people move from Isolated villages to towns and are more at 
fected by commerce and the exchange of people. Attendance at a 
Western-type school accentuates this switchover to taxonomic group- 
ing principles. Schooling seems to affect more than this; it encourages 
an approach to classification tasks that incorporates a certain rule or a 
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principle that can generate the answers. At the same time, schooling 
laem to promote In awareness of the fact that alterative rules . 
piTibk; thus, an individual searches for and selects from the several 

cossibilities a solution* . . 

- Bruner (1966) considers the intrinsic nature of learnmg in school 
an economic technique of instructing the young, based heavily on tell= 
t^o' af context rather than showing in context. This fisengagemen 
of modern school from socially relevant action makes learning an act 
in itself, embedded in the context of language and ^^"^ 

Price-WUliams (1975) notes that along with the use of abstraction 
in science and matheniatics there has been a necessary and equal val- 
uaUon of the written symbol as distinct from symbols used in an oraJ 
coi^xt The pmstige of the written symbol appears assocmted with 
type/of inwrpersonal relationships, "Abstracf thinkmg and 
he use of L written symbol take things out of context -d are c^- 
eruent with an ideology that is impersonal in social relationships, 
gnieni, wiui a ^ ,,%_uti-,„«i" -nH hiohlv descrlDtive is closely 
while tninKing inai is icumsjn-. —a--.- 
linked to social relationships that emphasize shared functions. 

COMPETENCE VERSUS PERFORMANCE- SITUATIONAL 
DETERMINANTS 

In a preliminary to a theory of cultural differences, Cole and 
Hmner f 1972) draw a frne distinction between competence (capacity) 

rJr^ormSnS^^^^^ be very helpful to us as we ponder the as ye 
frlg^ntaty cross^cultnral data on the relationship between culture 

'"^ we systematically study the situational determinants of 

performance, we are led to conclude that cultural differences resrde 
m^e m differences in situations in which cultural groups acquire and 
ap^^Uii) their cognitive skills than to differences in the skills 
fcomoetence) possessed by the two groups. . c ^ha. 

Clearly major cultural differences in cognition arise from he 
knosdeS of when to use what operation. The person who has the 
rrrgest sfock of cognitive operations and the widest expcTience m ^ 

enfa,4 uses them at the fastest speed, is going to be the mos effec= 
tive imellect under conditions of rapid social change tnai email u.^ 
^iza b^ industrialization, and an unknown future. As Kagan and 
Weina97i) conclude in their paper on cross-cultural perspectives on 
S development. "There are few dumb children in the world i one 
cla sita them from the perspective of the community of adaptation. 
^Sons of dumb children if one classifies them from the perspec- 

tive of another society" (p» 961). 
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1MARY 

Language, ecology, education, and the value systems of a cultui e 

ppear to be I'elated to the way children think about and classify 

• physical and social environment. 
! Modern linguists stress the universality ofslruclural Features that 
.hared by all world languages, such as syntactic structure and the 
s that govern grammatical relationships. 
' Languages differ, however, with respect to the ease with which 

code a particular area of experience; tluis, they can be expected to 
•r in the ease with which a particL^lar subject is thought about. The 
' ring effect of language may be greatest in respect to phenomena 

are definable, not in terms of physical properties, but in terms of 
' ibutes that are culture specific, such as social roles and ideology, 
re are also marked differences among cultures of the world in the 

language is transmitted; that is, whether people rely on oral or 
ten language and whether a written language is a picture language 
onsists of abstract symbols. 

Cross-cultural studies of concept formation among children 
md the world have so far drnlt more with physical attributes and 
hematical and scientific concepts, less with affective meanings and 
:epts that define social relationships. 

Many studies of concept formation have illustrated consistent 
nges in the vva\ children represent their experience of the world 
iide their heads." These changes seem related to both maturation 
0 and the impact of formal education, urbanization, and accultura- 

Young children in both Western and developing countries tend to 
s\fy objects in their environment on the basis of perceptual attri- 
cs; older children shift to functional or nominal groupings. 

Urban versus rural ecology and the presence or absence of 
stem-type education appear to encourage diverse cognitive pro- 
ves. Relational thinking, which is highly descriptive and context- 
.nd, appears to be closely linked with social relationships that em- 
•.size shared functions, prevalent in extended families, rural soci- 
s, and subsistence economies. 

The process of concept formation changes in consistent ways with 
osure to Western schooling or urban living in different parts of the 
.'Id. Schooling encourages an approach to classification that focuses 
specific attributes of a stimulus taken out of context and incorpo- 
es rules that generate a number of alternative solutions. Schooling 
\ urbanization also foster impersonal social relationships, which 
orce the child in school from the home and familiar environment. 
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Wheruas abstraction Is a nucussnry pieicqulsltc For muthumaticnl tind 
scientific skills, It is by no means claar that it is an aclaptivu tool lor 

social relationships. . . . , , • , r 

When we study systematically the situational dutermmanis ol 
perlbrmance, we are led to conclude that cultural dlfieiunces reside 
more in differences in the context in which children from diflerent cul- 
tural groups acquire and use their skills than in the existence ol a cog- 
nitive process in one cultural group and its absence m another. 
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Jean Piaget (J 970) has originated a hierarchicaNstage theory of 
intellectual development, characterized by qualitative changes In cog- 
nitive structures that occur in the period between infancy and adoles- 
cence. The qualitative changes and the order of appearance of these 
structures are considered to be universal and develop in a continuous 
interaction process between children and their external vvorld. Piaget's 
theory divides intellectual development into four major periods, the 
age range of each being characteristic of Western cultures. 

First is a sensorimotor period that lasts until approximately 1V4 
to 2 years. It is characterized by learning through active manipulation 
of the environment, first centered on the infant's own body, then on 
surrounding objects and on the spatial relationships between these ob- 
jects and the infant's body. 

Second is a preoperational stage that lasts from approximately 
age 2 to age 7 and is marked by the onset and early development of 
symbolic thought. The child develops mental imagery and language 
nnd gradually learns to distinguish between images and words and the 
objects, persons, and events they represent* 

The third stage, that of concrete operations, lasts from about age 
7 to age 1 1 . The child begins now to comprehend the in variance (Iden- 
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tity) of certain charactui-istlcs of ohjcfts, hucIi as quantity, wuighl, and 
vduniu, ill spill! ul observed (ransfurnmtions in peiwpliui aHpucts 
(appearance). He or she now uses internalized and iwversible opera- 
tions to add or subtract, multiply or divide, to order ubjeets along a 
continuum, or to classilv them sinuiltanenusly ni a number ol 



c.uesones. 



'FiJSly after age 1 1 , some children may reach a stage of formal 
operations: where thev are able to generate hvputheses and explore 
systematlcallv a number of alternative sulutions lor a problem^ per- 
son at this stage is able to imagine the many concrete and abstract 
possibilities inherent in any one situation and to transcend the here 
and now, 

INTELLIGENCE AS A PROCESS OF ASSIMILATION 
AND ACCOMMODATION 

All lour stages rgllcci Piaget's deniiitiuii of intelligencu; namely, 
the 'ihility to adapt to the eiiviroimieni thruugh a process ol assimda- 
tion where individuals relate wliai they pereeive to their existing 
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knowledge and undui'Htanding, and accommudalion, whuru they mod"^ 
ify their reference system to lit new perceptions, so that ihuy are con- 
gruent with reality. Intelligent behavior thuy consists in the i^esolution 
of the conflict between using old responses for new situations and ac- 
quiring new (or changing old) respunHejs tu lit new leoHties. 

Piaget distinguishes fbur fa*nors that inlluencu cognitive de- 
velopment: (1) biological factor^p especially the inieraction between 
genotype and physical environment during the maturalion of the cen- 
tral nervous system; (2) equilibration laclorK. which allow for the 
coordination of multiple activities resulting in Intel Ugunt behavior and 
which depend on environ mental circumstances as well as genetic po- 
tential; (3) social lactors ul interpersonal coordination, w^hich operate 
in the interpersonal exchange among children, caretakers, and peers in 
the socialization process; and (4) faciurs uf educational and cultural 
transmission, such as language, education, antl the value system of a 
given society, 

ACQUISITION OFCOGNITiyE STRUCTURES: IS THE 
SEQUENCE UNIVERSAL AND INVARIANT? 

The power that Piaget s iheuiy brings lu our understanding of the 
cognitive de\'elopnient of chiUlien aioimd the svnrld rusts upon two 
central assumptions: (1) that each of the stages represents an underly- 
ing cognitive ^rtmcture that applies, nut only it) one cognitive skill, but 
to all cognitive functions; and (2) that the stages represent a universal 
and invariant sequence in development, CrosH-cultural Plagetian re- 
search typically has two aims: (I) tu verily whether the stages and 
hierarchical ordering hold for children all uvur the world; and (2) to 
identify the situational compfjnenis that deiui iuine whether a particu- 
lar cognitive operation will be appIieLh 

During the past two decades research with Piagellan methods has 
expanded from cross-national and suhcultin-al studies in Europe and 
the United States to include ehiUlren (rum five continents: from Alas- 
kan Eskimus (Feldman, Lee. McLuan, Pillemer. & IVIurray, 1974) to 
Zinacanteco Indians in Mexico (GreenlieUI & Childs, in Dasen. 1977a); 
from Australian Aboriginals (Dasen, 1977b) to Ugandan schoolchildren 
(Almy, 1970); from children in Nepalese villages (Dart & Pradhan, 
1967) to Lebanese cities (Za' rour. I971ap 1971b). 

In Africa, reseaixh has been conducted in Algeria, Ghana, the 
Ivory Coast, and Kenya; among the Hausa, Tiv. and Yuruba in Nigeria; 
in Rawanda, Senegal, and Sierra Leone; among the Zulu in South 
Africa and the Shona in Soiuhern Rhodesia; and among a number of 
East African societies in Tanzania, 1 Uganda, and Zambia. 
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In thu Mlddlu East. r«ports of cross-cultural validations of 
Piaeefs theories come rrom Iran, Iraq, Israel, Jordan, and Lebanon 

'In Is^, Piapfs stages of development have tested .n For- 
mosa, Hong Kong. India. Japan. Korea, Nepal, ""^ JhrnlamL 

In Oceania, cross-cultural Piaget.an studies have buun iduUca 
among Aboriginal children in Central Austraha. m Papua. N.w 
r.tiinea and among iwal children in Hawan. 

In ^ Amerlis. reports of cross-cultural Piaget.an f^^^ 
from Brazil. Costa Rica, Guatemala, and Mexico, and from the E.- 
kimus of Alaska and Cape Dorset. Canada. 

All studies have included an explicit or impltcU reference to the 
ch:..i,logical age standard formulated with the S^-s chdd-^tha 
Piaeet originally studied. Their ma or objectives were to hnd out 
whether"hise patterns of stage transition hold for children m oth^T 
^Cltules and what specific elements of cultur. -""-^ ^^^^ 
appearance and utilization of the successive cognitive structures pos 

"'"tStgS 1970s, several reviews have taken stock of the remits 
of the expalding cross-cultural contribution, to Pi^et s theo^f ^ 
tellectual development. Among these «^^J^f 

Ashton (197S); Brislin, Lonner, and Thorndike (1973), Furby Ki^li), 
and Loehlln. Lindzey. and Spuhler (1975). 

An excellent bcK,k. edited by P. Dasen. entitled Piam^^ 
oev C^idtural Contributions (i977a) and reviews by the sameau^ 

ofCross^Cultural P.yc/.otog)- (1972a) and m 
rervs Studies in Cmss-Culiural Psvchology, Vol. 1 (Dasen 1977b) are 
Wehl^^^mended to the reader who is Interested in the cognitive 
Si^^^ildren in the developing world. Dasen. m coo^^ 
STwUh Seagrim. has also provided an additional semce by bndg^ 
tS t me lag between ongoing and published research through t^e pub- 
Sion of^n annual newsletter entitled Inveulary of Crcs^Cultural 

Piagetian Research. • ,u^t tU^ spmience of 

One of the basic tenets of Piagefs theory is that the se^"^"=^ 
stage acquisition is invariant. This assumes that a child mus pass 
tSgh^he stage of sensorimotor operations before gettmg to the 
™ra fonal sfage. through the preoperational stage before reaching 
U^e^tage of concrete operations, and through th« stage of concrete op- 
iadorS before attaining the stage of formal '^i^^l ^o ^ 

there Is no published cross-cultural research avadable that w^^'"" 

he notion of invarlance across all Piagetian stagey on the same chil^ 
dren Dasen (1977b) has reported some results (in the age range from 6 
1^24 months from an ongoing longitudinal study of rural Baloue in- 

ants from th Ivory Coast, in sub^Saharan Africa. There are also pre- 
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liminary repurts ul rullow-up HtudiL\s of schuolchiklren in Papua, New 
Guinea^ by Kelly, and of Aboriginal children in Central Auslralia, by 
Seagrim (in Dasen, 1977a). 

Here, as in other areas orcruHs-eultural child devclupinent, there 
is an urgent need for lunglludinal Htudies that fulluw a euhurt ul chjU 
dren from birth through adolescencu, thruugh succesHive Htages ul eug- 
nitive development. 

CROSS-CULTURAL STUDIES OF SENSORIMOTOR 
INTELLIGENCE 

Piaget*s first stage of intelleciual development, ihu Hensorimolor 
stage, has so far received less cross-cultural attention than later stages 
of cognitive growth. 

Among published studies that have reported rmding.s with the 
Casati-Lezine Scale of Sensorimotur Intelligence are reports by Dasen 
(1977b) from a longitudinal study ul rural infants on the I von* Coast in 
Africa and by Kopp, Kokha. and Sigman (1977) on urban infanis from 
New Delhi and Los Angeles. 

Preliminary data obtained during the (irst year uf lifi^ (»n the AU 
bert Einstein Scales of Senborimotur Development (ba^ed on Piaget s 
theoiy of intellectual devulopmeni) are also available lor Kung San 
(Bushmen) infants who live in the Kalahari deserl in northwestern 
Botswana (Konner, 1977) and lor inlants h'om a high<iensity suburb of 
Lusaka, Zambia (Goldberg. 1977). In addition, J. McV. Hunt (1974) re^ 
ports on studies in progress in Israel and in Iranian orphanages with 
the scale of sensorimotor inteingence developed by Uzgiris and Hunt 
(1974). 

Preliminary data obtained during the first year of life on the Ah 
bert Einstein Scales of Sensorimoior Development (based on Piaget's 
properties and the ordering of the subslages uf sensorimotor in- 
telligence are identical in African, American, Asian, and European in- 
fants from nomadic to rural to suburban to urban settings (Dasen, 
1977; Goldberg, 1977; Konner, 1977; Kopp ei ah, 1977). Rates uf de- 
velopment vary, however, according to the complexity and specific 
content of the tasks. Compared to Western norms, the African pre- 
cocity usually found in postural and motor development on tradi- 
tional infant tests seems to be also present on the Casali>Lezine Scale 
of Sensorimotor Intelligence (Dasen, 1977b) and on the prehension 
scale of the Albert Einstein Scales of Sensurimotor Development 
(Konner, 1977), and is linked to the predominant mode or quantity 
of caretaker stimulation and the cultural value placed on certain 
motor skills (Werner, 1972), 
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Detailed observations on the spontaneous behavior of the sanie 
infants and on caretakerMnfant interaction in the home (Goldberg, 
1977) should provide important Inforn^ation on the link between en- 
vironmental stimulation and the development of sensorimotor in- 
telligence (Dasen, 1977b; Hunt, in progress). 

To sum up, even in the first stage of cognitive development, that 
of sensorimotor intelligence, culture seems to Influence the rate of de- 
velopment to some extent, although the similarity of structure and 
process is more striking than the differences. Content seems to be of 
little relevance to the activation of sensorimotor schemata. 



CROSS-CULTURAL STUDIES OF THE TRANSmON FROM 
PREOPERATIONAL TO CONCRETE-OPERATIONAL 
THOUGHT 

By far the largest number of studies that have tested Piaget's 
theory of intellectual development cross-culturally deal with the pas- 
sage from the preoperational to the concrete-operational stage. All 
report that some children in every culture attain the latter, but the 
question is to what extent and at what age. The hallmark of the con- 
crete-operational stage of cognitive development is the child's under^ 
standing that the operation he or she performs on objects can be re- 
versed mentally. The essential characteristic of this period has been 
designated as ''conservation/' Concrete-operational thinking is typi- 
cally assessed through investigations of the conservation of number, 
length, quantity, weight, and volume. The central definition of the 
attainment of conservation is that the child, despite irrelevant 
changes, such as rearranging the physical and observable properties 
of objects or quantity, realizes that the real properties are invariant, 
and that he or she is able to reverse the process in the experiment that 
has led to the apparent discrepancy in observation. 



Th& Assessm&nt of Conservation 

There are several conservation tasks that have been used in 
cross-cultural research = One is the conservation of number, where a 
child is confronted with the same number of pennies (or other discon- 
tinuous quantities, such as acorns or beads), one quantity stretched out 
in a symmetrical fashion in two rows and the other piled up in a heap, 
In the conservation of continuous quantity, the most frequently used 
examples are the conservation of liquid, where the same amount of 
water is poured in two different^shaped beakers, one long and thin and 
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the other short and squat, or the conservation of substance, where the 
same amount of Plasticine or clay is used to produce two different 
shapes, such as a flat pancake and a long link sausage^ 

In the West, most children around the age of 6 or 7 years are able 
to conserve both continuous and discontinuous quantities; that is, they 
are able to solve the problem of the conservation of numbers, liquid, 
and substance. Other conservation tasks appear more difficult to solve 
because they represent "an operation on an operation," such as the 
conservation of weight, volume, area, and length. In the conservation- 
of-weight task, two balls of clay of an equal amount are shaped differ- 
ently, put on a balance, and the child is asked whether they weigh the 
same or not, In the conservation-of-volume task, the changed shapes of 
balls of clay are put into a beaker %vith water, and the child is asked 
whether the t%vo balls of clay displace the same amount of water. In 
Western samples, among European and American children, conserva- 
tion of weight takes place around the age ol 9 or 10; conservation of 
volume tends to take place around the age of 11 or 12. Two other con- 
servation tasks have been less frequently used in cross-cultural re- 
search: conservation nf area, where identical rectangular areas are 
covered by an identical array of objects, fir.st laid out symmetrically, 
then changed and clustered together; and Lonsur\'atlon of length, 
where an identical length of wire is transposed from a bent, seemmgly 
shorter half-circle to a longer straight line. 

Piagct (1970), on the basis of his obsen.'ation of the behavior ot 
European children, maintains that the acquisition of conservation of 
volume is preceded by the acquisition of the conser\'atlon of quantity, 
both continuous and discontinuous. This sequential development, 
termed "horizontal decalage," has for the most part been confirmed in 

Western studies. 

Before %ve turn to an overview ol the results of cross-cultural 
findings with children In developing countries, we need to remind our- 
selves of some of the methodological problems that may arise when 
one conducts experiments and clinical interviews outside Western cul- 
tures. These include problems with age determination (which may be 
overcome by the methods developed by Kirk and Burton, described in 
Chapter 3), fluency of the subject and the experimenter in the same 
vernacular, and acquaintance of the experimenter with all the cultural 
subtleties that enter into the experimental situation. 

Many of these methodological problems disappear if the child 
and the Investigator are of the same culture, a trend that seems to be 
expanding. Examples are the contributions of psychologi^sts from a 
number of non-Western countries in the book Piagetian Psychology: 
Cross-Cultural Contributions (Dasen, 1977a). 
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In addition, It has become imperative to distinguish between 
competence and performance (see Chapter 10). When applying Piaget- 
Ian tasks intra- or cross-culturally, the results present a performance 
level that may or may not reflect competence for the operation that the 
task is supposed to measure. A lot of care is needed to ensure that the 
performance level is equivalent to the cnmpetence level. This may In- 
elude training in conservation procedures and in the transfer of con- 
cepts from one task to another. This approach was utilized by 
Greenfield among the Wolof In Senegal (Greenfield & Bruner, 1966). 
Training In the power to construct lattices of increasing class inclu- 
slveness, with the help of games and in the local vernacular, has been 
successfully applied by Kelly with high school students in Papua, New 
Guinea (in Dasen* 1977a). 

PerformancB on Cons&rv&tion Tasks 

Let us now turn to an overview of cross-cultural findings of per- 
formance on conservation tasks. Figure IM shows four different 
curves that summarize a variety of findings in the concrete-operational 
stage (Dasen, 1972a). Curve (b) indicates that in some cultural groups 
conservation develops earlier than among European and American 
children. This Is true for some samples of Oriental children, such as 
those studied by Tuddenham (1968/1969) in the United States. These 
results complement findings of superior performance on spatial* per- 




F/gurB lUt Percentage of _subjectB attaining the concrete^operational 
stage as a function of age. (From "Cross-cultural Piagetian Research: A 
Summary." by P. Dmm, JQumalof Cross<iiltural PBychohgy, March 
1972, 3(1), 23-40. Reprinted by permission of the publisher, Sage Pub- 
lications, Incj 
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ceptual, and numurlcal tasks by Oriental children reported by Lesser, 
Fifer, and Clark (196S) from New York, by Salkind (1977) from Japan, 
and by Werner, SImonian, and Smith (1968) from HawalL This may be 
due to the Oriental children's instmction in an ideographic language, 
which might aid their test performance, and to emphasis on patience 
and formality in their socialization. 

Curve (a) indicates that in some cultural groups canservatiQn de- 
velops at about the same time as in European and American children, 
These findings have been reported by Grodnosv (1962) and Goodnow 
and Bethon (1966) with Chinese children in Hong Kong, by Mohseni 
(1966) with Iranian children in Teheran, and by de Lacey (1971a, 
1971b) among Australian Aboriginal children who have had extensive 
contact with Europeans. Though the children came from three dif- 
ferent continents (Asia, the Middle EaEt, and Australia) they had one 
thing in common; exposure to the urban Westernized world. Attain- 
ment of conservation at ages typical of European children has also 
been reported by Price^Williams( 1961) with samples of Tlv children in 
Nigeria and by Okonji (1971) with Zambian children. These African 
children were tested with tamiliar objects, such as acorns in the 
Price-Wil liams study (1 96 1 ). 

Curve (c) summarizes the results of the majority of the cross- 
cultural studies of conservation. Consein*atiDn appears to be attained 
two to six years later among children In developing countries than 
am.ong Western samples, but it is eventually reached. These findings 
have been based mostly on studies of African samples, as well as on 
American and European samples from low-SES homes who lacked 
formal education (Mermelstein & Shulman, 1967; Peluffo, 1966, 1967; 
Sigel (§£ Hooper, 1968). 

The fourth group of investigations, summarized by curve (d), pro- 
vides evidence that some persons do not perform concrete operations, 
even by 12 to 18 years. These findings come from samples of adoles- 
cents in Africa, such as the Wolof in Senegal (Greenfield & Bruner, 
1966), the Zulu in South Africa (Cowley & Murray, 1962), and in Asia 
from children in Nepal (Dart & Pradhan, 1967), Similar findings have 
been reported in studies of Australian Aboriginals (Dasen, 1974a, 
1974b; de Lemos, 1969) and New Guinea adolescents (Pinnce, 1968) 
without schooling and little European contact. Complementary evi- 
dence comes from samples of illiterate adults among Amazon Indian 
tribes (Ponzo, 1966), in Algeria (Bovet, 1974) and the Ivory Coast (Fil- 
ler, 1971), and among Aboriginals in Australia (Dasen, 1972b; de 
Lemos, 1969) and In New Guinea (Kelly, 1971). All adult groups had 
very low contact with Western ways of thinking and no exposure to 
Western- type education = 
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Some atlcntion in these cross-cultural studies has also been paid 
to the phenomenon of "horizontal decalagu." It appears that "sturdy" 
tasks that are eventually conserved in most cultures are the conserva- 
tion of quantity, both continuous and discuntinuous (such as numbers 
of acorns or beads, quantity of water or clay), and conservation of 

weight and volume. 

The solution of the more "vulnerable" tasks that require imag- 
ined transformations, namely, operations on operations, such as the 
conservation of weight or volume, seem to be hastened by formal 
schooling, contact with the Western urbanized world, or specific 
ecological demands, 

To sum up, it appears that during the move from preoperational 
to concrete-operational thinking, the content of the task becomes Im- 
portant. The underlying structures or operaiions seem to be universal, 
but whether and at what rate they become functional seem to be de- 
termined to a large extent by cultural paitems that include significant 
effects of acculturation, education, and urbanization. 

FACTORS RELATED TO THE DEVELOPMENT 
OF OPERATIONAL THOUGHT 

There are a number of factors that seem to "push" children to- 
ward concrete-operational thinking. 

Acculturation. There appears to be a pronounced difference be- 
tween groups that lead a traditional way of life and groups that have 
been exposed to a Western way of life. Differences among the same 
culture groups have been found, for instance, between Australian 
Aboriginal children %vho had Western contact and those who had not 
(Dasen 19^7b) between rural and urban African children, and be- 
tween children who had lluency in an acquired European language or 
%vhQ spoke only their native dialect (Grucnfield & Bruner, 1966). 

WBstern-type schooling. This seems to be a major factor affecting 
the ease of performance on conservation tasks. This was true for the 
differences found by Greenfield between city-schooled, bush-schooled, 
and unschooled Wolof children in Senegal (1966), Her findings have 
been verified among other African tribes; for example, by Laurendeau- 
Bendavid In Rwanda (in Dasen 1977a) and by Hendrikz among Shona 
children in Southern Rhodesia (1966). Prince (1968) and Kelly (in 
Dasen, 1977a) have reported similar findings from New Guinea, and 
de Lemos (1969) documents the same trend among Aboriginal chU- 
dren in Central Australia. v . u 

Schooling appears inlluential, whether in the, African bush, m the 
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>Jew Guinea highlands, or in the Central Australian plains, because it 
wrings with it the cultural stimulation that urban living, whether in 
.long Kong (Goodnow, 1962; Goodnow and Bethon, 1966) or Teheran 
Mohseni, 1966), brings without schooling. School attendance appears 
;0 be a facilitating but not a necessary condition for successful perfor- 
mance on conservation tasks. 

Eco/ogic-economic demands. Rates of development of concrete- 
operational skills among different conservation tasks are also deter- 
mined by ecological demands. According to Berry's (1971) model, 
nomadic, hunting, and subsistence-economy populations should de- 
velop spatial concepts more rapidly than sedentary agriculturist 
groups, whereas the latter should obtain concepts of quantity, weight, 
and volume more rapidly than the former (see Chapter 9). 

These hypotheses were largely supported in the results of a com- 
parison study by Dasen (1975, 1977b) of 190 children, aged 6-14, from 
three cultural groups: Canadian Eskimos, Australian Aborigines, and 
Ebrie Africans from the Ivory Coast. Of significance to Piaget's theory 
is the finding that rates of development are not uniform across differ- 
ent areas of concrete operations. 

Differences in performance on ditferent conservation tasks seem 
to be related to familiarity with the task in real-life situations and are 
influenced by particular day-to-day activities. Goodnow (1962) reports 
tha't Chinese bbys whO'xarry heaVy load's of rice coh'^erve weight earlier 
than children from urban Chinese or Western samples. Price-Williams, 
Gordon, and Ramirez (1969) report that Mexican children who tradi- 
tionally make pottery are able to conserve amounts of clay earlier than 
urban Mexican children. 

In a study by Adjai among the Ga tribe in Africa (in Dasen, 1977a), 
comparable groups of rural (pottery-making, farming, and selling) 
mother-and-child pairs and urban elite children were compared on 
various conservation tasks to explore developmental associations be- 
tween maternal occupations and Piaget's operations. All the mothers 
were illiterate, all the children (ages 7-9) had primary schooling. Pot- 
tery. making was found to have a significant effect on the conservation 
of substance, weight, and volume among the illiterate mothers. Among 
the 7- and 8-year-old schoolchildren, experience with pottery had a 
significant effect on the conservation of weight. 

Maternal teaching style. In the same study of Ghanaian children, 
Adjai (in Dasen, 1 977a) demonstrated a significant correlation between 
maternal behavior and Piagetian operations in children. Direct inter- 
fering and directing maternal behavior had a significant negative cor- 
relation with concept formation among 4- and 5-year-old Ga children 



222 CHAPTER 1 1 



and a cornparison grcmp of Scottish preschoolers. In contrast, socially 
reinforcing and insightful maternal behavior showed a positive corre- 
lation with cognitive development among the young Ghanaians. 

In a study of 5-, 8-, and ll-year-old Ga children from rural, old- 
town urban, and suburban areas by Kirk (in Dasen, 1977a), perfor- 
mance on conservation tasks was also highly correlated with features 
of maternal behavior. Mothers who frequently referred to relationships 
by use of specific referents and who frequently explained and justified 
their actions produced children with greater conservation skills, re- 
gardless of subculture and socioeconomic-status level. 

Effective maternal teaching styles need not be verbal. In an East 
Aft-ican sample in Kenya studied by Kirk and Burton and reported in 
Dasen (1977a), mothers who were highly specific in nonverbal com- 
munication in a teaching situation had a significant positive effect on 
the performance of their children on Piaget-type tasks. 

Soaiallzatlon values. Related factors that need to be more closely 
investigated are cultural differences in socialization values (stress on 
obedience, patience, submission to authority versus stress on indepen- 
dence, self-reliance, and opportunity for exploratory play) and sex-role 
expectations. 

Sax differences. The need for a longitudinal perspective on 
Piagtet-type research is especi^ly ui^ent when we look at sexr differ- 
ences in performance on conservation tasks that deal mostly with 
spatial-perceptual relationships. Cross-sectional studies in Westeni 
and non-Western cultures (among African and Mid-Eastern societies) 
report no sex differences in concrete-operational thinking (Dasen, 
1977a). Longitudinal studies, now in progress, may tell a different 
story. Kelly (1971) is one of the few cross-cultutal investigators who 
has done several follow-up studies of school-age children in Papua, 
New Guinea. He finds that in boys there is a general trend for percent- 
ages of success in operational thinking to rise with age, but not so in 
girls. Females show irregularities and significant deviations from the 
, maje pattern; their absolute le.vel of achievement iri operational think- 
ing, across the 9- to 12-year period, is much lower (Dasen, 1977a). How 
much these results are atocted by experiential, educational, or biolog- 
ical factors remains an open question. 

To sum up, cross-cultural research on Piaget s operational think- 
ing has paid most attention to factors of education, acculturation, and 
urbanization, less to social factors that foster interpersonal relation- 
ships, such as the effects of caretaker-child and peer interactions. We 
are at present quite ignorant about the effects of biological factors, 
such as protein-calorie malnutrition and perinatal stress, on opera- 



CROSS-CULTURAL TESTS OP PMGErS THEORY 223 



tional thinking, though many children in develpping countries are ex- 
posed to these stresses. I 

Cross-cultural data on attention and short-term memory, percep- 
tion, and cognitive style reviewed in previous chapters point to the 
pervasive effects of these biological factors on the development of chiU 
dren in the non-Western world. Their impact on success or failure in 
the attainment of concrete- and formal-operational thinking needs to 
be explored. 

CROSS-CULTURAL STUDIES OF FORMAL-OPERATIONAL 
THOUGHT 

Formal operational thought, according to Piaget's theory of In- 
tellectual development* is characterized by hypothetical-deductive 
reasoning, and involves the ability to follow a hypothesis through to all 
possible logica! conclusions and to deal with all possible combinations 
in a systematic fashion. On the basis of limited cross-cultural research, 
it appears that attainment of this state of cognitive development is not 
universal. In fact, the prevalence of formal-operational thought in 
vVesteni societies may nut be as extensive as Pi age t initial iy theorized, 
Piaget considers a 75% success rate as the criterion for the general 
presence of a particular thought process. Studies of late adolescence 
in Western cultures report that -the percentage of subjects succeeding 
at forma Uopera tional tasks ranges typically between 30%- 50% 
(Kohlberg & Gilligan, 1971). 

Piaget (1966, 1970) still believes that all normal individuals are 
capable of reaching the stage of formal operationSj if not between 1 1 
and 1 5, at least between 15 and 20 years, but that they reach this stage 
in different areas, according to their aptitudes and professional 
specialisation. 

Investigators who have attempted to test the validity of this stage 
cross-culturally have noted that the tasks may be adequate for adoles- 
cents who have access to higher education but may not be applicable 
to individuals in manual occupations nor to those who are more in- 
terested in languageC law*' or the s^ial sciences than physics and 
mathematics (Dasen, 1977a, 1977b). 

Little cross-cultural research has been done on formal operations 
in developing countries, because the standard tasks have proved to be 
culturally inadequate. There are, however, a few "success" storieSi 
mostly from the Orient. 

Goodnow (1962) and Goodnow and Bethon (1966) found that 
Chinese children in Hong Kong with English schooling performed as 
well or better than Europeans or Americans on tests of formal opera- 

\j \.. ' 
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tions. In contrast, the performance of two other Chinese samples, of 
low income and with Chinese schooling, was somewhat depressed. 

Philip and Kelly (1974) report success on formal-operations 
tasks with schoolchildren In Central Java, and with sixth-graders m 
New South Wales (Australia), but no attainment of formal-operational 
thought among adolescents in Papua, New Guinea (Kelly, 1977). 

Negative results have also been reportea by Were (1968), who ad- 
ministered tasks of formal-operational thinking to 14- to Ifi-year-olds 
in New Guinea, and by Laurendeau-Bendavid in Rwanda (reported m 
Dasen 1977a). Even among schooled H-year-old Africans the success 
rate was well below 50%; among the partially schooled or unschooled 
adolescents and young adults the formal operational level could be 
found even less frequently. j j <• ■ 

Clearly there is not enough evidence from which to draw dehni- 
tive conclusions. Formal-operational thinking might not appear at all 
or might appear In a less-generalized form among cultures and mdi- 
viduals whose experience Is limited to one or few specialized or techni- 
cal occupations. In other words, survival in a particular culture may 
not call for. nor be Influenced by, formal logical thinking. Thus, formal 
thought processes are probably cultural alternatives that can be 

, - 1 ,T Frsf it hiif may not have realized It 

leameu. rjuiuaiis nave mi, wiipu,»,«ij .., — ■ -..—j - 

in order to "get by" in their particular society. 

In modernizing cultures, formal thought may be considered an 

essential adaptive mode that provides.advantages in coping with the 

demands of technology, education, and urbanization. Since Western 

science and technology does not necessarily represent a torm ot 

thouaht valued in every culture around the world, nor, for that matter 

in some subcultures In the United Stales and Europe, the Piagetian 

sequence of the development of operational thinking from concrete to 

formal Is likely to be somewhat ethnocentric. 

COGNITIVE ASPECTS OF KINSHIP RELATIONSHIPS 

Prlce-Wllllams (1975) argues that the term intelligence could be 
used in at least two different domains; that of a relatively impersonal 
set of'cbnstructs'that encourages the separation of the self from sur- 
roundings. which Is bolstered by scanning processes that chop up and 
control the physical world; and that of a more personal and interper- 
sonal set of constructs. In which concerns of immediate value to indi- 
viduals and their network of social relationships and social control are 

more in evidence. r n- 

It should be noted that almost all cross-cultural tests ot Piaget & 
theory of cognitive development have been applied to tasks that in- 
volve physical objects and spatial-perceptual attributes, A few notice- 
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able exceptions that tap the swial domain are the developmental 
studies by Greenfield and Childs on the understanding of sibling con- 
cepts among the Zinacanteco Indians In Mexico and studies of the de- 
velopment of kinship concepts among the Hausa of Nigeria and among 
rural Hawaiian children by Price-WlUlams, Hammond, Edgerton, and 
Walker (reported in Dasen, 1977a). 

The main objective of this research was to verify cross-culturally 
the validity of Piaget's thesis that during the course of cognitive de^ 
velopment children move from egocentric to decentered thinking that 
enables them to put themselves in another person's perspective. 

Thus, in the development of their understanding of kinship rela- 
tionships, children tend to go through three cumulative stages: (1) 
egocentrism, where they understand kinship terms only from their 
own perspective; (2) reciprocity, where their understanding reflects the 
knowledge of the relationship between two other kin (for instance two 
siblings) and they can see that relationship from the others' points of 
view; and (3) reversibility, where their understanding of kinship terms 
reflects knowledge of a relationship from two points of vtsw, even 
when they are part of it. 

In support of Piaget's theory, CreenField and Childs found strong 
evidence for decentration with increasing age and the corresponding 
development of reciprocity and reversibility among Zinacanteco In- 
dian children, aged 4^-18 years, in their comprehension and applica- 
tion of aibling terms (Dasen, 1977a). Price^Williams and his associates 
found the same trends for the development of more elaborate kinship 
concepts (which included ''grandparents." "parents/' ''siblings," 
"grandchildren," "aunts/' ''uncles/' '^cousins/' "husband and wife") 
among the Hausa of Nigeria and among rural Hawaiian children, aged 
4-- 14 years (Dasen, 1977a). 

In alLthree cultural settings age was the most important factor 
related to the development of skills in kinship terminology. There 
were no sex differences, nor were there significant effects of member- 
ship in a nuclear or nonnuclear household (Dasen, 1977a). Perhaps 
the lack of influence of culture-specific factors relates to the universal 
importance of kinship as the basis for all human societies for both 
sexes/ 

EFFECTS OF SCHOOLING ON LOGICAL THINKING 

The available evidence suggests that schooling does exert a strong 
influence upon certain cognitive structures. Education that offers an 
opportunity for concrete, manipulative activity promotes development 
of logical thinking. In addition, research supports the notion that as 
schoolchildren are forced to talk about objects In the absence of 
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Schooling may broaden a child's horiEons, but It may also create con- 
flicts with family and traditions. (Photo courtesy of UNICEF.) 



specific concrete references, they learn to appreciate the process rather 
than the specific product of discriminating the relationships among 
objects. As they are encouraged to speak of ideas about other ideas, 
they learn to use previously Induced rules to develop logical argu- 
ments. 

The child exposed to Western-type schooling appears to have 
gained a greater familiarity with more operations applied to a wider 
range of objects. Greenfield and Bruner (1966) have attributed this ef- 
fect on cognitive growth primarily to the school s emphasis on the use 
of written language, fequiring out-of-context teaching and learning in, 
the classroom. This may, however, set up a potential conflict for many 
children in the developing world who are the first in their generation to 
be exposed to formal Western-type education. Among non-Westem 
cultures and some subcultures in the West the school's emphasis on 
impersonal relationships that focus on the control and manipulation of 
the physical world may be contradictory to the child's learning in 
evetyday life, which occurs in the informal context of social relation- 
ships with family and kin, 
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IMPLICATIONS 

There is an obvious need for longitudinal and follovv-up studies 
that document changes In the cognitive structures of children in the 
developing world under the impact of acculturation, formal education, 
and urbanization. The introduction of Westem^ype education may 
open up more options for some children in the developing world, but it 
also may lead to an increased potential for conflict as well as social and 
identity problems. We must all be aware of the ethical issues that may 
arise from the application of Western theories of cognitive develop- 
ment to the educational process in non^Western countries. If we use the 
findings of cross-cultural studies of cognition to plan and justify pro- 
grams of cultural assimilation instead of pluralism, we may ultimately 
do more harm than good. All of us concerned about the future of the 
planet s children may well heed the warning by Seagrim in his 
thoughtful commentai7, "Caveat Intei-ventor ''An Intellectual 
homogenization of mankind, on the Western model . . . taking place at 
an exponential rate . , . is as unmitigated a disaster as would be the 
genetical one. . . (in Dasen, 1977a, p. 375). 

SUMMARy .... ... . . . . 

Piaget's stage theory of cognitive development postulates qualita- 
tive changes in cognitive structures that unfcld in a hierarchical, in- 
variant sequence in a continuous interaction process between the child 
and his or her external woHd In the first two decades of life. 

Empirical tests of the universality of this theoiy with cross- 
cultural studies of children from five continents have veriHed the qual- 
itative aspects of the theoty (the sequence and structural properties of 
the stages). The quantitative aspects of the theory (the mte of de- 
velopment through the stages and the end-point), hovveven are subject 
to considerable cultural variations. 

Even in the first, sensorimotor, stage of cognitive development, 
' culture seems to Influence the rate of development by tvay of pft^dortii- 
nant mode and quantity of caretaker stimulation and the cultural 
value placed on the attainment of certain motor skills. The sinillarlty 
of structure and process of sensorimotor development among infants 
around the world Is. however, more striking than the difference. 

During the move from preoperational to operational thinking in 
middle childhood, the content of the cognitive tasks becomes impor- 
tant. When applying Piagetian tasks cross^culturally the results pre- 
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sent a performance level that may not reHect competence. The 
underlying cognitive operations seem to be universal, but whether and 
at what rate they become functional seems to a large extent deter- 
mined by cultural patterns. 

Most studies find large effects of acculturation, education, and 
urbanization and specific effects of ecologicaNeconomic demands and 
matemal-teaching styles on cognitive processes. Cross-cultural tests ot 
Piaget's theory have so far paid little attention to the role of social 
factors that foster interpersonal relationships, including socialization 
values and sex-role expectations, and even less to the effects of biologi- 
cal factors, such as protein-calorie malnutrition and perinatal stress, 

on cognitive structures. . c . • 

There Is not enough evidence from which to draw dehnitive con- 
clusions about the universality of Piaget's last stage of intellectual de- 
velopment that of formal-operational thinking. Formal thought pro- 
cesses are probably cultural alternatives that are adaptive in coping 
with the demands of technology, education, and urbanization In West- 
em cultures. Survival in other cultures may not call for formal logical 
thinking, even in adulthood. 

Intelligent behavior, %vhich consists in the resolution ot the 
conflict between using old responses (assimilation) and acquiring new 
responses to fit new realities (accommodation), can be used in two dit- 
ferent domains: for the control of the impersonal physical world and 
within a networlc of social relationships. ^ ■ 

So far, most cross-cultural tests of Piaget's theory of cognitive de- 
velopment have only utilized tasks that involve the understanding ajid 
'"control of the physical world. A few noticeable exceptions are de- 
velopmental studies of the understanding of sibling and km concepts, 
which have found strong evidence for the universality of Piaget s thesis 
that with increasing age children move from egocentric to decentered 
thinking that allows for reciprocity and enables them to put them- 
selves into another person's perspective and place. 

There is a great need lor longitudinal studies that document 
changes in the cognltive-structures of children in the developing world • 
under the impact of acculturation, urbanization, and formal educa- 
tion There Is also a great need to be aware of the ethical issues that 
may arise from the applications of Western theones of cognitive de- 
velopment to the educational process In non-Western countries. Cui- 
tural pluralism Is probably more adaptive for the survival ot our 
species than cultural assimilation and the intellectual homogemzation 
of humanity. 



CROSS-CULrURAL TESTS OF PIAGETS THEORY 229 



REFERENCES 

Adjai, K. Influence of specific maternal occupation and behavior on Piagetian 
cognitive development. In P. Dasen (Ed.)i Piagetian psychology: Cross- 
culttm! contributions. New York: Garden Press, 1977. Pp, 227-256. 

Almy, The usefulness of Piaget's methods for studying primary school 
children in Uganda. In M. Almy, J, L. Duritz, & M, A. White (Eds.), 
Studying school children in Uganda. Mew York: Teachers College Press , 
1970. 

Ash ton, P. T. Cross-cultural Piagetian research: An experimental perspective. 
Harvard Eduaational Rmew, 1975,45, 475-505. 

Bat-Haee, M. A., & Hossrini, A. A, Consen^ation of quantity attained by Ira- 
nian elementary school children. Psvchological Reports, 1971 , 29, 1283- 
1288. 

Benyj J. W. Ecological and cultural factors in spatiaUperceptual develop- 
ment. CfiHa^/cn /oHnia/ of Be/iav/om/ 1971iJ, 324=336, 

Boonsong, S, The dmmlopment ofconsenmion of mass, wmght and volutne in 
Thai children. Unpublished master's thesis, College of Educationi 
Bangkok, 1968, 

Bovet, M. Cognitive development in illiterate Algerians, In J. W. Beriy ii P, R. 

Dasen (Eds,), Cidium attd cogmtiou: Readings in cross-cultural psychol- 

o^. London: Methuen, 1974. 
Brislin, R. W., Lonner, W, J., ii Thorndike, R. M. Cross-cultura! research 

methods. New York: Wiley, 1973, Pp. 167^173. 
Cheng, T., ii Lee, M, An investigation into the scope of the conception of 

numbers among 6-7-year-old children. Acta Psvchalogica Sttiica, I960, 

/, 28^35, 

Cole, M„ & Scribner, S. Culture and thought: A pvschological introduction. 
^ New York: Wiley, 19^C ^ ' - - ■ ' - ...... 

Cowley, J. J., & Murray, M. M. Some aspects of the development of spatial 
concepts in Zulu children. Jof^mci/ of Research (Pretoria), 1962, /J, 1-18. 

Dart, F. E„ Si Pradhan, P. L. Cross-cultural teaching of science. Sd^^ce, 1967, 
155, 649=656. 

Dasen, P. Cross-cultural Piagetian research: A summary, Jaunial of Cross- 
Ctdttiral Psychohgy, 1972. J, 23=39.(a) 

Dasen, P. The development of conservation in aboriginal children: A replica- 
tion study, InientationalJourtmi of Psycholo^^, 1972, 7, 75-85,(b) 

Dasen, P, Preliminary study on cognitive development among Ivotian childrmi" 
Sensorimotor intelligence and concrete operation is. University of Geneva, 
, School of Psychology- and Educational ScienLxr^, 1972 (limited circula- - 
tion). French original; English summary, (c) 

Dasen, P, Biologie ou culture? La psycho log iu interethnique d' un point de vue 
P'mgeimn^ Canadian Jounta! of Psychoiog_v, 1973, 14, 149=166. 

Dasen, P. Le developpement psychologique du jeune enfant africain. 4rc/n'v'es 
de Psychologies 1 974, 2S{ 1 64), 34 1-36 1 .(a) 

Dasen, P, The influence of ecology, culture and European contact on cogni- 
tive development in Australian aborigines. In J, W. Berry & P. Dasen 
(Eds,), Culture attd cognitioti: Readings in cross-ctdtural psychology, 
London: Methuen, 1974.(b) 




230 CHAPTER 1 1 

D.s.„. P. Co„cre.e "P«™f -I ^"''"P';™' ^ 

p.ri-Aborlginal children. /t«s/rali»n o/ PsyAotoS". 1971. 

de uiot'M'iSf.Vhe de.dopm.„. otcooser...ion i„ Abonglnal children. /«- 
u,„,icmlJoumal of Psychology, 1969 4, 255-269. 

" Joiimal ofCwss^CuUuml ^^^f o^o^^' .p^^; 9, 23-44 
GoldsEd.'M'L, =. al. A c™s-cul,„raMnvc.sU|a.^ „rc„„.cr.atio„.io..r. 

■ Go^i-'j^r/S'S-Ste 

Monograp/is, 1962, 76 (Whol«3 No, 555). ,v,_„„u, ,„ n Elkind k 

" telligence. C/ii'W Development, 1966. J7, 573-582, 



CROSS-CULTURAL TESTS OF PiAGETS THEORY 231 



Greenfield, P, M. On culture and cunsen^ation. In J. S, Bruner, R. R. Olver, & 
P. M. Greenfield (Eds.), Studies in cognitive gmvih. New York: Wiley, 
1966. Pp, 225--256. 

Greenfield, P. M., ^ Bruner, J, Culture and cognitive growth. Intemariottal 
Journal of Psychology, 1966, /, 89- 107, 

Greenfield, P. M., ii Chllds, C. P. Understanding sibling concepts: A de- 
velopmental study of kin terms in Zinacatan, In P. Dasen (Ed.), Pia- 
getian psychology: Cross-cultural contrihntiom^ New York: Garden Press, 
1977, Pp. 335^358. 

Gula, R. V. The theories of Jmn Piaget: Cousenmtion and visual aciiity in Ken- 
yan stibjec-is. PaptT written for a cuursu in Social RuUuiuns at Halyard 
University, January 1970. 

Hendrlkz, E. A cross-cultural investigation of the mmher concepts and ie\fei of 
number development in five year old Shona and European children in 
Southern Rhodesia, Unpublished master's thesis. University of London, 
1966. 

Heron, A. Concrete operations, "g" and achievement in Zambian children. 
Journal of Cross-Cultural Psychology, 1971,2, 325=336, 

Heron, A., & Dowel, W. Weight conservation and matrix solving abiliiy in Pa- 
puan childrm . Jounial of Cross-Cultural Psychology, 1973,^, 207-219. 

Heron, A., ii Simonsson, M. Weight conservation in Zambian children: A 
non-verbal approach. Intemational Journal of Psycholo^, 1969, 4, 281- 
292. 

Hunt, J. McV. Infant developmmtt in an orphanage with and without experiftien- 
tal enrichment: A preliniinary report. August 1974. (Mimeo) 

Kelly, M, R, Some aspects ot conservation of quaniiiy and length in Papua 
and New Guinea in relation to language, sex and years at school. Papua 
Ne\v Guinea Journal of Edtication, 197 !, 7, 55=60. 

Kel ly , M R Pa puq , ^Ne w.,Gy i ricg a n d Pi agei .a n e i gh t y eai" s i u dy . J n P . Dase.n 
(Ed.), Piagetiatt psvchologv: Cross-ciiltural contributions. New York: 
Garden Press, 1977^ Pp, 169-202. 

Kirk, L, Maternal and subcultural corrulates of cognitive grosvih rates: the Ga 
Pattern. In P. Dasen (Ed,), Piagetiati psycholo^': Cross-cultural contribu- 
tions. New York: Garden Press, 1977. Pp. 257-295. 

Kohlberg, L., ii Gilligan, C, The adolescent as a philosopher: The discovery of 
self in a post-conventional world. Daedalus^ 1971, 100, 1051-1086. 

Konner, M. Infancy among the Kalahari Desert San. In P. H. Leiderman, S. R. 
Tulkin, ii A. Rosenfeld (Eds.). Ctdium and Infancy: Variations in the 
human experience. New York: Academic Press, 1977. Pp. 287-328. 

Koppi C. B., Kokha, E. W., Si Sigman, H. A comparison of sensorimotor de- 
velopment in India and the United Slates, Journal of Cross-Cultural 
Psychohs^, 1977, S, 435^452, 

Laurendeau-Bendavid, Culture, scht^Ung and cogn\tiTe development: A' 
comparative study of children in French Canada and Rvvanda. In P. 
Dasen (Ed.), Piagetiafi psycholo^*: Cross-cultural contributions. New 
York: Garden Pi^ss, 1977/^. 123-168, 

Lesser, G. S., Fifer, G., & Clark, D. H. Mental abilities of children fi'om differ- 
ent social class and cultural groups. Monographs of the Society for Re- 
search in Child Dm^elopment, 1965,30(4) (Serial No. 102). 

Lester, B. M., & Klein, R. E, The effect of stimulus familiarity on the conser- 



232 CHAPTER 71 



vation performance of rural Guatemalan children. Journal of Social 
Psycfto/ow. 1973, 90, 197-20S. rj-fr ■ „A 

Lloyd B Studies of conservation with Yoruba children of differmg ages and 
mpni&nce.Child Development, 1971.42, ^ , 

Llovd B The intellectual development of Yoruba children: A reexamination. 
^ Journal ofCmss-Mtural Psycholo&, 1971, 2, 29-38.(b) 

Lloyd B & Easton, B. The intellectual development of Yoruba children; 
Additional evidence and a serendipitous finding. Journal of Cross- 
Cultural Psychology, 1977,5,3-16. ^ ^ „,it„^^i si„H 

Loehlin J C, Lindzey, G., & Spuhler, J. N. Appendix F: Cross-cultural stud- 
iJs by Plagetian methods In Race difj^irences in Melltgence. San Fran- 
cisco: W. H. Freeman, 1975. 

Mermelstein. E., & Shulman. L. S. Lack of fo"|f] schooling and the acquis.- 
tion of conservation. Child Development, 1967, 38. 39-SZ. 

Mohseni, N. La comparison des reacttom aiu epreuvfd intettmnce en Iran et 
en Europe. These de I'universite, University of Pans, IVbb. 

Mottram, S.. & Faulds, B. D. An adaptation of a Piagetian spatial P^P^^°^ 
study applied cross-culturally. Perceptual and Motor Skills. Wi, J/. 

Munroe,^R.^L., Munroe, R. H., & Daniels. R. E. Relation of subsistence 

economy to a cognitive task In two East African societies. JoHnia/ of So- 

cifl/Psycto/oiy, 1976, 95, 133.-134. 
Murray, M. rte dAehpmmit of spatial concepts in Afrwrn arid European chiU 

dren. Unpublished master's thesis. University of Natal, 1961 . 
Nora, S. Devebprneni of the chllci's ronceptinn of number. Japanese /oHma/ 
^^"'^'of Educational Psychology, \9b\, 9, 21^^ , i-.., ■„ 

Nurcombe B Precausal and paracausal thinking: Concepts of wubahty in 

Soriglnafchildren. Aumalian and Ne,v Zealand Journal of Psychiatry. 

Okonji. M.' Culture and children's understanding of geometo'. Intematwnal 

Journal of Psychology, 1971, d, 121-128. 
Omari; I. M. Developmental order of some spatial concepts f^%^^ 

children in Tanzania. /oHmal of Cross-CiiUural Psychology, 1975, 6, 

OppJTl^lectual development in Thai cliildrmi. Unpublished doctoral dls- 

O^JTBT^'^^T^Sud thinkin, in primary scli^loluldj,. 
AneSlninationofson'e aspects of Piag^fs 'l^<^°r^_ among thel^d- 
dren of Uganda. Unpublished doctoral dissertation, Teachers College. 

PeluffS'.'Aspec^roftS^^^^^^^ of logical and combiMtorial thinking 

in people at different cultural levels. Symposmm 36: Cross-c^d 
' ■ ■■ stim^m mmtaldeveloptmm. 18ih International Congress of. PsychoL- 
ow, Moscow, 1966, pp. 175-182. . ,, „r D^^^Uni 

Pelulfo N Culture and cognitive problems. hUemat tonal Journal of Psychol- 
oiv, 1967, 2. 187-198. . , , . c™„ 

Philip H . & Kelly, M. Product and process in cognitive development: Some 
^om^tlve data on the performance ofschool age ^^rw m d tot 
cultures. British Journal of Educational Psychology, 1974, 44, 24&-265. 
Piaaet J Necessity ct signification des rechorches comparative en psychologie 
* genltlque, [Need and significance of cross-cultuml studies in genetic 
psychology 0 hmmationA Journal of Psychology, 1966, /, 3-13. In J. W. 



CROSS-CULTURAL TESTS OF PfAGSrS THEORY 233 



Berry & P. R. Dasen (Eds.), Culture and cognitioYt: Readings in cross^ 

cLiliural psycholo^. London: Methuen, 1974. 
Piafei, J, Piaget's theory. In Mussen (Ed.), Camiichael's manml of chikl 

psychology VoL L (3rd ed.). New York: Wiley, 1970. Pp, 703--732, 
Filler, Recherche de psychologie stir wtc population d adiiUes analphahetes 

de la Cote d' Ivoim Rapport non publie, Ecole Psychologie, Universite 

de Geneva, 1971. 

Pinard, A., it Lavoie, G. PerceptiQn and conservation of length: Comparative 
study of Rwandese and French-Canadian chWdrcn. Percept ital and Motor 
Skills, 1974, 39, 363-368. 

Ponzo, E. Accultura/June e detribali^^azione. Re\nstii de Psicologica Socialu, 
1966, /J, 41^ [07, 

^ice-Wiliianis* D. R. A study concerning concepts of conseivalion of quan- 
tities among primitive children. Acta Psychological 1961. 18, 297-305. 

Price-Williams, D, Explorations in cross-ciilttml psycholo^', San Francisco: 
Chandler Sharp, 1975. 

Price-Williams, D. R,, Gordon, W., & Ramirez, M. Skill and conservation: A 
study of pottery-making children. Developmental Psvchology, 1969, i, 
769. 

Price- Williams, D. R., Hammond, 0. W., Edgurton, C & Walken M. Kinship 
concepts among rural Hawaiian children. In P. Dasen (Ed.), Piagetiaii 
psycholo^: Cross-cidttiral contribtiilons. New York: Garden Press, 1977. 
Pp. 296=334. 

Wnce, J. R, The effect of Western education on science conceptualization in 
KT.,,., n^;t4^L i^ii.^^l Cr^iif^^t^.^t^^l p^,'.^!ff^lf^^.^' iQ^g ^3 64^74 

Salkind, N, J. Cogttitive tempo in Japanese and AfnericaH childrefL Paper pre- 
sented at the biannual meeting of the Society for Research in Child De- 
velopmentj New Orleans, March 1977. 

Seagrlm, G..M. Caveat intera^^entor. In Dasen (Ed.), Ptageltan psycholoey: 
Cross-ctdtiiral contributions. Mew Vork: Garden Press, 1977. Pp. 359- 
376. 

Seegmiiler, B, R, Conservation of quantity : A cross-cultural investigation into 
the development of the concept of conservation of quantity in Mexican 
and American children between four and nine years o( ixgc, Dissetiatioti 
Ahstracts Intentational 1972, JJ(7B), 4262-4263. 

Sigel, L, ^ Hooper, Logical thinkittg in children: Research based on Piaget's 
theofy. Mew York: Holt, Rinehart & Winston, 1968. 

Steinberg, B. M., 8i Dunn, L. A. Culture and consm'ariofi in Chiapas. Paper 
presented at the biannual meeting of the Society for Research in Child 
Development, Denver, Colorado, 1975. 

Tuddenham, R, D, PsychometHcizing Pia^et's method 'cliuiq tie. Paper presented 
at the American Educational Research Association Convention, Chi- 
cagd, Febtnaary 1968. ' ' ' * ' ' * . - ^ 

Tuddenhani, R. D. A Piagetian test of cogtiitive de\felopment. Paper presented at 
the Symposium on Intelligence, Ontatno Institute for Studies in Educa- 
tion, Toronto, May 1969. 

tjzgiris, I., & Hunt, J. McV. Assessment in infancy: Ordinal scales of psycho- 
logical development, Urbana: University of Illinois Press, 1974. 

Vetta, A, Conservation in Aboriginal children and '^genetic hypothesis." hiter- 
national Journal of Psychology, 1972, 7, 247-255, 

Were, K. A survey o f the thought processes of New Citifwa secondaty school stu- 
defits. Unpublished master s thesis, University of Adclaidei 1968, 



234 CHAPTER 11 

Werner. E. E. Infants around the world, Cross-cultural °f 

motor development from birth to two years. Jomial of Crosi-Ciiltmal 
P^cWoiy. 1972, J, 111-134. . • 

Werner; E. E., Slmonlan, K.. & Smith, R. Ethnic and socioecononT|c btatus 
differences in abilities and achievement among prescho(^ and schwi. 
age children in Hs^sm. Journal of Soc id Psychohgy. 1968, 75, 43- W. 

Wilklason, A. Level and pattern of cognitive performance: Cross-cuMuml dm 
from Peru. Paper presented at the biannual meeting ol the Society tor 
Research in Child Development, New Orleans, March 1977. 

Youniss, J, Operational development in deaf Costa Rican subjects. Child De- 
ve/op^Mfi«^, 1974,45. 212-216. 

Youniss, J., & Dean, A. Judgment and imaging aspects of oporations^A na- 
getian study with Korean and Costa Rican children. Child Develop- 
ment, 1974, 45, 1020-1031. j l . u i, i 

Za' pour, G. I. The conservation of number and liquid by Ubanese schw,! 
children in Beirut, /ourMa/ of Cross-Cultiiral Psycholo^. 1971, 2, 165- 

Za' n!J?,'^G. I. The conservation of %veight across different rnalerials by 
Lebanese school children in Beirut. Scimicc Education, 1971, 55, JB/- 
394.(b) 



Social 
Development: 
Conceptual 
Models 
and 

Biological "I O 
Foundations JLdmt 



Socialization denotes the process by which children, through 
transactions with other people, develop a specific pattern of socially 
relevant behavior and become adult participants in their respective 
cultures. 

Within the last quarter-century, cross-cultural studies of sociali- 
zation have been successively influenced by the perspectives of ethol- 
ogy, social anthropology, and learning theory^ as well as by modem 
evolutionary theories that stress the interaction of biological and social 
factors in the process of adaptation to rapid social change. 

CONCEPTUAL MODELS OF THE SOCIALIZA TION 
PROCESS 

Ethology 

Ethology concerns itself with the study of animal behavior, em- 
phasizing those patterns that are just as specific to a species as bodily 
structure and external distinguishing features. These species-specific 
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patterns of behavior are viewed as having evolved in a specific "envi- 
ronment of adaptation." facilitating species survival within the con^ 
text of that particular environmental niche. Some species, among 
which primates and especially human societies are outstanding, have 
been able to survive within a wide range of environmental fettings as a 
result of having developed the capacity for great modifiaBility ot be^ 
havior This capacity is correlated with both a very complex central 
nervous system and a long and relatively helpless period of infancy, 
during which immature creatures of the species learn much trom 
their caretakers. The patterns of behavior, both infantile and paren- 
tal, that favor the maintenance of physical proximity, protection, and 
nurturance are of particular interest to ethologists. ^ 

Among students of child development, oowiby was a'"Oni 
first to draw attention to the relevance of the concepts and nnethods ot 
ethology for the study of human development (Bowlby. 1958). Cross- 
cultural longitudinarwork by Ainsworth (1967. 1972) on the^attach- 
ment behavior of infants in East Africa and in the United States 
and infant development studies by Freedman (1974) among different 
ethnic groups in the United States (Chinese^American. Japanese- 
American. Navajo. Afro-American, European-American) in Northern 
Nigeria (Hausa), and among the Australian Aboriginals support an 

ethological point of view. ■ u u t, 

In Ainsworth's view (1967), human infants are bom with a behav- 
ioral repertoire that includes responses already biased toward mediat- 
ing social interaction: this is part of their built-in species-specihc 
equipment. In addition to actions that have a primarily social hinc- 
tion this repertoire includes some that have potential multiple func- 
tions and can be turned into social ends. Thus, for instance, the poten- 
tial for attachment Is part of the equipment of new-bortis. although 
attachment itself is acquired only gradually in the course of interac- 
tion with the environment and the feedback they expenence as a con- 
sequence of their actions. 

Ainsworth (1977) suggests that there are two important ways in 
which the concept of attachment can make a special contribution to 
cross-cultural research: (1) it suggests that there are processes implicit 
in social developmem that are unique and cannot be satisfactonly in- 
ferred from a Bcneral knowledge of proces.ses of cognitive develop- 
ment' and (2) Ci Implies genetic determinants of early social behavior 
that for all cultures place certain limits beyond which a society cannot 
push its efforts to mold the child to conform to social demands without 
dsklng maladaptive anomalies of development Inimical to survivabot 
that society. 
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Laboratory studies ol infant-mother inieraction in other mamma- 
lian species, such as cats and monkeys, yield some broad principles 
that seem to hold across species (Hinde, 1974), One principle is that 
infant behavior and maternal behavior interact with each other, the 
behavior of the infant serving as the stimulus to the mother, and vice 
versa, in a continuing feedback sequence. Another prinGiple is that the 
develop me nt of the Infant and his or her behavior changes the charac- 
ter of the transactions with the motheri so that the nature of their in- 
teraction is specific not only to the species but also to the de- 
velopmental stage of the infant. 

Students of mother-infant interaction in subhuman mammalian 
species (Hinde, 1974), when discussing attachment or its animal equiv- 
alent, point out fhat the peak of mother^infant interciupcndencc in be- 
havior is followed by a stage of development in which independence 
emerges. Kittens, after having had their mother usually accessible, and 
after having been retrieved by her when they slr£\ved, become more 
competent in looking after themselves, and then rind their mother in- 
creasingly impatient svith their demands and likely to go svhere they 
cannot reach hen Infant monkeys, after having been pulled back by a 
long arm from any attempt to explore the world at a distance, rmd that 
their mothers both tolerate expeditions away from them and push the 
infants off if they cling too long. 

Just as there seems to be a biological basis lor the development 
of attachment, there seems to be a biological basis for the develop- 
ment of independence, although maternal behavior and the wider 
environmental context in which mother-infant intt^raclion takes place 
may hasten or delay this development. 

A number of books, such as E. 0. V^xhons Sociobiology: Tha 
Synthesw (1975) and On Hufumt Naiurv (I 978), Dawklns* T/w S&lfi^h 
Gene (1916), B^nd D.P. Barash's Sac/o/;/f;/o|^y mid Behavior (1977), have 
combined the perspectives of ethology and population biology in their 
search for general laws of the evolution and biology of social behavior. 
They contain provocative cxliapolaiions from comparative studies 
of animal behavior about strategies of being a parent, the relation- 
ship between the generations and the sexes* and the development of 
altruism and aggression. These speculations should yield some test- 
able hypotheses for future cross-cultural studies of children and their 
caretakers. 

Highly i^ecommended to students of cross-cultural child de- 
velopment is a thoughtful discussion of the evolution of human behav- 
ior development by Konner (1977), which touches on those aspects of 
human social behavior that have undergone relativ^ely recent changes 
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in the transition from a homadic hunter-gatherer exisltince to sedcn- 
larl^lgrlcultur. to a n,odem mdustrialized way of 1^. and whose 
evolutionary consequences are still not well understood- 

A number of these topics, such as the behavioral status of the 
human neonate, changei in nursing behavior of infants md ^are^^l 
behavior of mothers, increased male parental investm^ent.. changes m 
relations with juveniles, obseivational learning teaching and play, 
Sd\he composition of children's groups will be discussed m later sec= 
tions of this and succeeding chapters. 



Social Anthropology and Learning Theory 

The anthropologist-psychologist team of J. W. M. Whiting and I. 
J Child (1953) published a model for cross-cultural research t^ is a 
blend of social anthropoloiy and social learning theory. In the Wh.tmg 
and Child version, the environmental determinants of personality are 
divided into two parts: the nnalntenance systeiri. svhich 'S the in- 
stitutionalized ecological, economical, soco-politica^. 
household structure for the survival of the group; and thdd tra>n 
and socialization, which operates within the constraints set by the 
maintenance system, shaping personality disposition in dance 
with the adaptive needs of thegroup. but often against the need.of the 
ndfvidual. 4 expressive belief systems (art. folktales, games) are r^ 
erred to as the projective system. According to Whuing. they are 
sfmped by the '■common^dcriDminator'' personality needs that have 
been socialized in child training (see Figure 12-1). 

The key variables in the child's learning environment on which 
Whiting (1977) has focused cross-cultural attention are: the frequency 
IS^rlgth of rewards ,nd Punishments durlngthesacuh^i^P^ 
cess- the choice of techniques of disciphne; the t.m.ng_ of various 
e^ts such as weaning, file, training, and training for independence. 
he"da^^esalienceof the motherand the i^ither as sociah^ng apn^, 
nuniber of carmakers and the occun-ence of specific stressful 

B 'b. mmng and J- W. M. Whiting, in their 197S bookC/»W.« of 
Six adtures. bon-ow two important "options hotTi soc|^ eani^ 
theory (1) Reinforcement may be either extrmsic^^such as rewards 
nomS^vards. or punishment administered by socalizing apn^-or 
Tntrin ic^that is inherent in the nature of the act performed. (2) The 
S^owhichchildrenwlllidentily and imitate the behavior 0^^^ 
sofializing agents will vary ^vith their salience and power that ,s, the 
^Jnt^ cSitn^l over rcsou.x:cs. goods, privileges, and services desired 
by the child (Burton & Whiting, 1961). 
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F/gur& 12-h A model for cross-cultural research on socialization, (From 
Six Cultures: Studies in Child-Rearing, by B. Whiting, Copyright 1963 by 
John Wiley & Sons, Inc, Reprinted by permission J 

The Whiting and Child (1953) model has generated many correla^ 
Uonal studies of the relationship between ecological and household- 
structure variables and behavior outcomes, such as dependence, ag-^ 
gressioii, and nurturance, in societies on whom ethnographic matadal 
is available in the Human Relations Area Files (Harrington & Whiting. 
1972; LeVine, 1970; Whiting, J. W, M,, 1970). A series of books (Whit^ 
ing>B., 1963; Whiting & Whiting, 1975) have focused on children in six 
cultures: East Africa, India, Okinawa, the Philippines, Mexico, and the 
United States. 

Critics of this cQnceptual model point out that it fails to take ac- 
count of the eifects of rapid social changes that have taken plac^^ since 
World War II in the developing countries of Asia, Africa, and Latin 
America. 

Three major objections have been raised by Friida and Jahoda 
(1966): 

1. Even in a relatively stable traditional SQciety, child-^rearing 
practices merely need to produce a range of personality types that is 
not inconsistent with major cultural demands. Considering the com- 
plexity of the processes Involved, this leaves far more room' for varia- 
tions in persgnality than a simple ^'moldingMlnto-shape'* model would 
imply. It is likely that these variations are adaptive. 

2. Given the element of variability, the linear deterministic sys- 
tem implied in the Whiting scheme becomes inappropriate, since it 
ignores the feedback from child to parent and vice versa that affects 
the socialization process. 
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1 I «, ,r,tc Viav<> become so obtrusive 
3. Recently, certain external el^^«"*Vin!.d if unrealistic, These 
that a conception of the system m f^f^^^ r«volu- 
external elemants, mainly f h"^?' ^"^£1 c^^n^ 
lions), e^ert a multiplier effect Ttey "^^^ ^^6^^ and 
nance system and insert ff=^' [^'^from t^^^ 

maturity, substantially mod.g.ng b^h^^o Jj^^ j^_P^^^^^ 
down in tha femily setting, ^^'^^^^c^ is the now 
terns. The other important aspect ot external inr.u 
^universal introduction of formal schoolmg. 



near 



B/osoclal Psychology 

biological environments: 

Biosocial psychology U concerned with th. -^J^-J^^^jSicS 
different l^iologiual «nvi|W^^ ^ ^ - ^^^2. and psychological 
lar habits of perceptual mference, ro^nur^ P environments. In addi- 

skills, which are thought to b«/^f.%t^^|^rS biologic environments 
tion, it IS considered that adaptat on to d^ffereru 

v;lll result in the t^^^St ^ S^^^ 

Dawson sees as one of the n,ost ^^^^^^^ ^^^^^^^l 
"survival" theme: how does a ^^'t^^ '^^^"S en^ce- 
tion mechanism, which P^^^^^^^^ ^SaSt^^'hichinturn 
ment. the transmission of ne^ssary skills and 
assure the perpetuation of that cul ure^^^^ 

The biological environment -^l"^^ P^y^^^^ _ ^^^^ 
climate, food resources, altitude, ana iM ^ moderate environments 
nisms to it; Environment are ^'^^^^^J^^^^^ environments 
with fewer prohlems °f Yunnan adapt^^on o -^ ^^^^^^ ^^^^ 
where adaptive responses must also be extreme 

(see Figure 12-2). interaction of bioloiical and 

Dawsons framework focuses f ^^^l^^^^^^^'^" to study these 
social factors that bad to bio^og^^ ^^S^odem Scala of At- 
changes Dawson has^^oi^d -J^^^^^ ^he T^M 
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aQgreSSive hRh^wmr 
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Individual 
' Psycfiologtcal 
and 
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FigurB 12-2, Dawson's biosociEil psychological system. (From Cross^ 
Cidiuml Resmrch Methods, by R, W. Brislin, W, J. Lonner, md M. 
Thorndike, Copyright 1973 by John Wiley & Sons, Inc) 

Kong Chinese, Australian Arunta, and West Africans in Sierm Leone 
(Dawson, 1967, 1969a, 1969b; Dawson & Ng, 1972), 

Population Psychology 

Another model for the comparative study of psychosocial adapta- 
tion, offered by LeVina (1973), attempts to make room for both stabil- 
ity and change In cross-cultural studies of socialization. 

Two major principles of modem evolutionary theory are relevant 
for this axplanatoiy model: (1) Species are not immutable and species' 
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members vary continuously on almost any trail. (2) There is a ten- 
dency for only the fevorable variations (adapted to their environment) 
to reproduce. 

LeVine attempts to locate points at which processes analogous to 
the Darwinian mechanisms of variation and selection tend to operate 
in the socialization process: 

The adaptation of early chtld^care customs to ecotogfca/ pres- 
sures. Since in developing countries infants must survive a period of 
high mortality and acquire adaptive skills for a population to survive, 
it is reasonable to assume that the infant-care customs of stable or 
growing populations are a product of an evolutionary process in which 
poorly adapted populations failed to survive, were absorbed into 
better-adapted populations, or radically changed their customs of in^ 
fant care. This process sets limits on the extent to which the structure 
of primary groups in which children are raised can be altered in accor- 
dance with the requirements of the wider social structure. The struc^ 
ture of the primary groups (small versus large families) in which chiU 
dren are raised may be more tightly adapted to ecological pressures 
(hunting versus agricuUui'e) than is readily apparent, with the person- 
ality outcome (assertive versus obedient) of early pHmat^-group ex^ 
perience being a factor in the evolution of more adaptive fbrms. 

The initial adaptation of Individuals varying In persona/ity dispo- 
sitions to normative pressures through deliberate socialization In this 
process, the distribution of personality dispositions provides the un^ 
planned variations, and the parents' values and decisions concerning 
child training constitute the selective criteria. 

Parents act selectively on the randomly varying personality dis^ 
position of their children to enforce norms. To a degree not adequately 
documented and undoubtedly variable cross^culturally. the parents 
act as an agent of society and in response to its changing norms, so that 
child training helps prepare the child for future normative environ- 
ments. 

The secondary adaptations of individual personality to normative 
environmms^ These may be birth of a new sib or entrance to pre- 
school elementar^^ school, youth group, job, army, marriage, or par- 
enthood. Each role or ecological niche individuals occupy as they move 
out into the wider cultural context provides its own criteria for 
evaluating and administering rewards and punishments for behavior 
of varing d%rees of compatibility with their personality disposition* 
If they move from one role or status position (occupation, marriage, 
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parenthood) to another, orother\v^ise alter their life situation, the selec- 
tive process will be repeated* 

The adaptation of aggregate pBrson&Hty characteristics ofpopulQ- 
tions to normative environments through the selBctive pressure of 
soaiai sanations. Some persons have personality dispositions that are 
favored by the normative environmerit in which they tunction; in con- 
sequence, they manifest greater talent, skill, and (luency in role per- 
formance, and are able to take greater advantage of opportunities and 
achieve greater social rewards. The operation of this selectiv^e proce- 
dure is highly visible, particularly in societies in which status mobility 
is possible, so that knowledge of which character traits are associated 
with competence becomes widespread and affects the deliherate 
socialization of children. There is thus a feedback from the selective 
pressure of social sanctions on adults to parental training of children, 
inducing parents to train their children to meet operative standards of 
competence. 

The fact that human adaptation of this kind is not attained 
through a single fixed mechanism perniits greater flexibility and ef- 
ficiency of adaptation and more rapid adjustment to envirt^nmental 
change. Thus, in contrast with the innate and panhuman program of 
attachment that Atnsworth (1967, 1977) has identified, the adaptive 
strategies considered by LeVine are responses to environmental 
changes within a few generations and tend to reflect major divisions in 
the conditions of life among the peoples of the world (LeVine, 1977). 

From LeVine's theoretical perspective, the most urgent objective 
for empirical research on socialization is to understand the relation 
between the planned and lanplanned aspects of social learning, how 
this relation varies among societies, and the kinds of adaptations that 
are made possible with varying degrees of consclDUs linkage between 
environmental feedback and deliberate socialization. In their central 
position as socializing agents, parents are able to act on their percep- 
tions of the child's personality and the environment's demands and 
opportunities to create the basis for adaptive fit between personality 
and culture. LeVine feels it is essential thot we investigate more inten- 
sively what these perceptions are and how parents organize their per- 
ceptions to arrive at training decisions. 

SPECIES-SPECIFIC SOCIAL CAPACIJIES 

Recent infant studies, both in oui- own culture and in developing 
countries, have made us aware of important constitutional factors that 
are apt to affect the socialization process in an ongoing feedback pro- 
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cess from offspring to caregiver and culture. Let us first take a look at 
those socially adaptive characteristics that seem to characterize Homo 
sapiens as a whole and on which %ve would expect little cross-cultural 
variability. 



The Sociel Capacities oi Infants 

Freedman (1974) and Bell and Harper (1977) review a consider^ 
able amount of evidence Indicating that the infant comes rnto the world 
with a substantial array of socializing abilities, which appear^svithout 
reinforcement and as an immediate accommodation to the environ^ 
ment. The species goal is for Infant and caretaker to become socially 
attached, for this assures sui%'ival of the young. Each member of this 
partnership is equipped to contribute to this goal, and although cuU 
tural rules to some extent determine adult participation, the intant, 
nevertheless, appears to develop in all cultures according to a regular 
pattern. 

Crying, liolding, and Caretaldng 

The very fir^t behavior exhibited by the new-born is the cry, a 
nearly universal mammalian occurrence. Crying seems to sliare the 
common mammalian function of exciting the parent to «retak,ng ac- 
tlvities. Freedman (1974) and his wife have demonstrated that withm 
hours after birth, most crying new^borns will quiet when held and 
ried The sensation of crying coordinates with the mtense anxiety felt 
by the caretaker until the infant is quieted, tor there are few sounds 
that humans find as unnerving as the infant's ciy. Aside from caretak- 
ing and feeding, body contact is the usual outcome of C'1""B' ™ysica^ 
contact of one form or another remains an important means of relating 
throughout life. 



Seeking Out the Face 



In Freedman's studies of 272 new-borns from seven different 
ethnic aroups. 75% of all babies tested followed a moving object at tne 
age^ 42 hours, 68% turned to a voice. 72% followed a silent moving 
face while 80% followed a moving, speaking human face. All stirnuli 
were followed better when babies were propped in the lap than when 
propped nt the same angle on a comfortable small bed. 

There is a pancuitural set of facial expressions (denoting^ happi- 
ness. sadness, surprise, fear, distrust, anger) that shows up m blind as 



SOCIAL DEyELOpMENT 246 



well as sighttid infants and is rt'cognizud and labeled with the same 
emotional terms by children and adults in Western and Eastern cuU 
tures; in literate, industrialized societies, m well as in preliteratep tri- 
bal ones (Ekman, 1971), 

Infants are capable of discriminating these facial expressions of 
emotions much earlie'r in their development than previously supposed, 
For example, 4- and 6-monih-Qld American infants, when shown slides 
of happy, angiy, and neutr^il facial expiessions, looked at the ex- 
pressions of joy more often than at either the angi^ or neutral facial 
expnessions (LaBarbera, Izard, Vietze, & Parisi, 1976), There are no 
conclusive data yet as to whether there are commonalities across cuU 
tures in some of the elicitors of those emutiuns or in some of their con- 
sequences or hot hp although joy and tear, smiling and wariness, appear 
to be adaptive in coping with the novelty of the social and physical 
world (Sroufe & Waters, 1976), 

Smil/ng 

The experimental work on infant smiling indicates that the most 
efficient visual elicitor of social smiles yet found is a lull-face view of a 
nodding human face or a model of a face. Smiling is first seen in reflec- 
tive fomi In new-borns, including prematures, when they are dozing 
with eyes closed. Even at these early ages, smiles can be elicited by 
voice or by rocking the infant. Since it occurs in infants whose gesta- 
tional age is as low as 7 months, there suems little doubt that smiling 
can also occur in utero. Visually elicited smiles usually occur consider- 
ably later than sound elicited ones, by 2 to 2Yz months, though they are 
occasionally seen within the Hrst week of life. These occur most readily 
when the eyes of the infant and adult meet, and so they are called 
social smiles. The endogenous nature of the phenomenon is best illus- 
trated by the spontaneous smiling of blind infants studied by Freed- 
man (1974). 

With regard to its adaptive value, the must obvious hypothesis is 
that smiling facilitates attachment between baby and caretaker. Smil- 
ing appears to have this same function in all cultures in which studies 
have been made (EibhElbesfeldt, 1971); thus it must be considered a 
product of hominid evolution. 

Cooing^ Babb/ing, ^nd Language 

Soon after facQ smiling starfs, the infant begins to coo at the 
beholding adult, who in turn feels ihe urge to respond. As a result, 
much time is spent in such ''conversatiuns/' Feedings and sleeping 

V5 r 
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have then decreased, and normally more and more tima is spent in 

direct social interaction. , . , 

At about the timeof the sociaUmile, cooing begins to give way to 
more complex vocalizations, usually of the consonant-vovvel vanet^y 
^Sl babbling. If an adult speaks while an infant is babbhng the 
Snt will .dually stop and wait for the ad.lt ^ Anf ^efo^ conur^^ 
ing- it is easy to promote a "conversation''.with a babbhng baby. Of 
grea interest is the finding of Lenneberg (1967) that deaf mfants 
Singuishable from hearing ones in their babbling, at least thrmj^ 
the first 6 months of life. This strongly implies an endogenous rather 

than an imitative process. u^uuiinCT 
For the evolutionist, then, it is reasonable to consider babbhng 
the forerunner of linguistic use. Brawn (1958) speaks of a human 
"species profile," in which the array ot early^occumng DaoDung 
sounds show considerable cross-cultural equivalence. 

Laughter, Playfulness, and Curiosity 

The importance of playa.lne..s in human behavior Is braided by 
the early appearance of laughter at about 4 months of^age. It nearly 
^^api^ars as part of social interaction, as when a baby is ickled 
orUfSd high in the air. There seems to be little doubt that ,t is an 
exp^n o?jS and social stimulation. Where smiling seeins in use f 
^^"mechakSm fostering attachment, laughter has a ^or^^^ 
itv insofar as mutually shared spiritedness binds people together. 
SughS and crying haL precisely the same signal value m chimpan- 
zees ^^p^;^^^^ evolutionary function is apparent through- 
out mammalia. Play is a means of learning about one ^ own «paaties, 
" a vis the social and nonsocial environment, and has thegr^t^ap- 
tive value of fostering such learning anew m each feneration^ It oc^ 
with the greatest frequency early in life in the carefree period, when 
n ds are'taken care of and protection is afforded by the adult^ 

Curiosity, like playfulness, need not be taught, nor probably can 
it be taught; U increases rapidly as eye-hand coordination matures at 
about six months. 

Fear of Strangers 

A developing fear of strangers and of the strange is yet another 
example of a developmental trend intercalated with many others, 
Sorns until about 3 months of age prefer visual patterns th.y 
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have seen before. Infants of 3 months show preference for their pri- 
maiy Garetaker, to judge by preferential svatchlng, cooing, and smil- 
ing. As infants approach 5 and 6 months, however, they begin to prefer 
novel patterns over familiar ones, again to judge by the relative 
amount of time spent watching. In their social sphere they begin to 
stare more at strangers than at familiar persons. After the sixth month, 
however, there is a decided divergence in reactions to animate and 
inanimate objects. Inanimate novelties are readily reached for and 
explored, if they are not too unusuah A strange person, however, is 
perceived as a frightening aspect. 

The possible phylogenetic origin of the fear of strangers has been 
discussed by Freedman (1974), who points out that many mammals 
and birds show similar fear responses to strangers and strange places 
after they have formed their initial attachments. The adaptive value 
for the young of the species to flee potential predators is self-evident. 
Closely related to the fear of strangers is the fear of heights, which 
follows soon after the beginning of mobility in animals and humans 
and without prior experience of falling. 

To sum up, social attachment between baby and caretaker may 
be viesved ^ an evolved adaptive characteristic of hominids, which is 
attained by many mechanisms. Some examples are the desire for phys- 
ical proi^imiiy and the appearance of mutual watching, smiling, coo- 
ing, laughter, and play. Protection of the young when they ciy or be- 
come fearful may also be viewed as a means by which attachment is 
increased, as may be the very act of time spent together. By late in the 
first year, when imitation, self-assertion, and the first use of words ap- 
pear, social bonds are normally very strong, and children are an inte- 
gral part of the lives of those about them. They are then ready to start 
exploring the world, for they have a firm home base from which to 
operate and to which they can retreat when afraid. 

With regard to critical periods, it is a safe guesSp on the basis of 
cross-cultural studies by Ainsworth (1967, 1972), that for most infants 
attachment by 7 months is essential. In evolutionary terms, it is highly 
adaptive that attachments between human infants and caretakers be 
formed by this age, so that the subsequent development of autonomy 
in the newly mobile child may take place relatively unfettered by re- 
curring dependency. Erikson (1959) surmises that a basic sense of trust 
or mistrust is established in the first year. Given normal development 
and average endowment, there should be relatively little cross-cultural 
variation in these behaviors. 

Let us now turn to some recent evidence on group differences 
among neonates of dilTerent cultural groups that might affect social 
development- 
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GBOUP DIFFERENCES IN SOCIAL BEHAVm AMONG 
HUMAN INFANTS 

Most of the reported data have come from the work of Freedman 
(1974, 1976) who has worked with nearly 300 new-borns from seven 
diffcrerit ethnic groups in the United States and in Africa and Aus- 
tralia. 



Ethnic Oifferences 

Freedman's work concentrated on new-boms before they had so- 
cial contact with their mothers, in order to better assess the possibility 
of gens-pooi differences between relatively dUliiwl popi jations. 

Chinese versus Caucasian neonates. The Cambridge Neonatal 
Scale, developed by Brazelton and Freedman, used to assess the status 
of the new-born, contains five items that deal with ternperament, three 
with sensory development, eight with autonomic and central nervous 
systein maturity, six with motor development, and six with social 
interest and response. A multivariate analysis of the respoiises of 24 
middle-class Chlnese-American and 65 middle-class European-- 
American new-boms, yielded significant differences in the category of 
temperament. Chinese-American new-boms tended to be less change- 
able, less perturbable, to habituate more readily, and to calm them- 
selves or to be consoled more readily when they were upset. In other 
areas, such as sensory development and centtml nervous systeni matur- 
ity and motor development, the two groups were essentially equal. 

Kuchner (cited in Freedman, 1974) reports similar differences on 
the Cambridge Neonatal Scale between a saiTiple.of five Chinese- 
American and five Caucasian-American new-borris from Chicago. The 
Chinese new-bonis were less active and excitable than the Caucasians. 
The mothers of the children in each ethnic group voiced similar child- 
rearing attitudes. Yet, In following the children during the first 5 
months of age, Kuchner noted that the Chinese mothers interacted less 
with their infants than did the Caucasian mothers, the reason being 
that the Chinese infants remained, on the average, less evocative than 
the Caucasians, who had longer average active periods, spent less time 
asleep gr crying, and more time awake in an alert state. These differ- 
ences followed rather directly upon the differences found in tempera- 
ment at birth and seemed adequate to account for the differential in- 
teractions between Chinese and Caucasian mothers and their infants. 

Green (1969) provides evidence for similar tertipcranierital differ- 
ences at 3 and 4 years in her study of Chinese-Anrv.-rican and 
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European-American nurseo^-school children. European-American 
Chilean spent significantly more time in approach and interaction be- 
havior; Chinifr^-American children spent more time quietly concen- 
trating on individual projects and showed little intense emotional be- 
havior. 

Japanese versus Caucasian neonates, Freedman (1974) finds 
similar differences between 41 middle-class Japanese-American new- 
borns and 65 middle-class European-American new-boms, in the di- 
rection of less activity and less excitability for the former. He suggests 
that these temperamental differences in the behavior of Oriental and 
Occidental neonates may reflect differences in average gene pools. 

A set of data related to Freedman's findings come from a longitu- 
dinal study by Caudill and Weinstein (1969) and Caudill and Schooler 
(1973). Their sample consisted of 60 first-bom infants, equally divided 
by sex, in urban middle-class families In Japan and the United States. 
Observational data on the infants and mothers obtained during home 
visits at^age 3-4 months by Caudill and Weinstein (1969) showed dis- 
tinct differences in activity patterns and amount of vocalization be- 
tween American and japanese infants, similar to those observed by 
Freedman during the new-bom period. Japanese infants seemed more 
passive and had a greater amount of unhappy vocalization; American 
infants showed a greater amount of gross bodily activity, played more, 
and had more happy vocalizations. In turn, American mothers looked 
more often at their infants, positioned their bodies more, and chatted 
more often with them. Japanese mothers carried, rocked, and lulled 
their infants more. 

Caudill ascribes these differenlial levels of activity and vocaliza- 
tion to different caretaker patterns and Intei^rets them as the result of 
cultural transmission. He stresses the effect of caretaker on offspring, 
while Freedman implies a feedback effect from offspring to caretaker. 
Later data from the same longitudinal study show that children in 
both cultures retain significantly different levels of activity at 2W and 
at 6 years (Caudill & Schooler, 1973). American children showed sig- 
nificantly more vocal behavior at 2W and 6 years, a difference that had 
already appeared at 3 months. At age 6 years, the American children 
were more physically active than the Japanese children, as they had 
been in infancy. Caudill and Schooler also report differences in emo- 
tional expressivetiess between Japanese and American children that 
reflect a continuity of behavior differences, first observed at age 3--4 
months. American children verbally expressed both more positive 
(hugging, kissing) and more fiegative (fighting with other children) 
emotions than did the Japanm!, and showed a pattern of greater emo- 
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tionality at 2V4 and 6 years. At IVi years, Japanese children showed a 
greater amount of dependency-related behavior and their care-takers 
sho%ved significantly more encouragement and support of this betiav- 
ior than did the Americans. At age 6, there was no diflerence in depen- 
dency behavior between the children of the two cultures, but the Japa- 
nese children remained less likely to exhibit independent behavior^ 

The striking consistency In behavioral differences between the 
Japanese and American children at 3=4 months, at 2V4, and at 6 years 
was viewed by Caudill and associates as the effects of culturally pat- 
terned caretaker activity. 

In support of the theory of cultural rather than genetic transmis- 
sion of differences, Caudill and Frost (1973) cite the results of a similar 
study of 21 third-generation Japanese-American infants. These intants 
were genetically Japanese, but their parents had become culturally 
much more American than Japanese. At 3-4 months ot age. both the 
Japanese-American arid the Caucaslan-American infants responded to 
fhelr mothers' greater stimulation with high vocalization and greater 

^''^"'However, this finding does not exclude the possibility that at 
birth there might have been significant differences between the^se two 
groups of new-boms. On the other hand, It does show that the cul- 
turally patterned behavior of the caretaker can either rnlensiiy the 
individual behavior characteristics of the infant in a complenne^ntat? 
dire tion, as in Japan, or can counteract it In the direction of the ex- 
pectations of the new culture to which the Asian-Amencan parent is 
trying to accommodate. 

Australian Aboriginals versus CBucasian neonates. Freedman 
(1974) also reports a number of differences between lower-class Austra- 
lian Aboriginal and middle-class American Caucasian new-boms. On 
the group of items that tapped temperamental characteristics, the 
Aboriginal babies differed from the Caucasians in approximately the 
same way as did the Oriental new-boms. The Aboriginals were less 
excitable, less irritable, less labile In mood, less quick to ciy, more 
consolable, and more likely t-. quiet themselves when left alone than 
the Caucasian babies. 



Sex Differences 

Consistent sex differences in social behavior are also apparent 
the new-born period and early Infancy and may point to a biologic 
basis for cultural differences in sex roles. Girls, even as new-bon 
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show more reflexive smiling (Freedman, 1974) and are more iocially 
perceptive as infants than boys (Freedman, 1976). Six-month-old girls 
prefer to look at models of human faces, vvhereas 6-inonth-old boys 
look at inanimate objects or faces with equal interat. 

At a very early age, boys and girls exhibit decidedly different so- 
cial strategies, with girls more oriented toward social networks than 
boys. The same patterns have been found at the University of Chicago 
Laboratory School, among lower-class Afro-American preschoolers, in 
a Zurich school, and in an Ethiopian village school (Freedman, 1976). 
Extensive notes on the play of 5- to 7-year-Qld Japanese, Australian 
Aboriginal, Chinese, Balinese, Ceylonese, Indian, Kilcuyu, and Navajo 
children all yielded similar boy^girl differences in play patterns. 

In each of these settings, boys were more aggressive with one 
another, ran in larger groups, and covered niom physical space. Girls 
tended to hold more conversations with their nearest neighbor md 
engaged moru in repealed movements or activity patterns, whei^^as 
boys tended to more physical interaction and less predictabU^ ac- 
tivities. Cross-cultural continuities in self^segregation between the 
sexes were substantial (Freedman, 1976)> 

CONSTITUTIONAL FACTORS AFFECTING EARLY SOCIAL 
DEVELOPMENT 

The Role of Prenatal Factors 

While consistent differences among neonates might seem tu point 
to a genetic origin for early patterns of social developmenl, sever@tl 
prenatal influences rnay also be opcraiive^ 

Brazelion (1972, 1973) ha^ conducted neonatal examinations 
from birth through days 1, 2, 3, 4, 5, 6, and 7 among the Zinacanteco 
Indians of Southeastern Mexico, While outputs in tempo of spontanea 
ous movements were initially low for the Indian as well as for the 
American infants, they incimsed gradually during the first week of life 
for the American infants, but not for the Mayan Ind ians. State behavior 
was also dissimilar to that of the American babies: the Zinacantccos 
maintained quiet, alert states Ibr longer periods, with slow smooth 
transition from one stale to another, at a lower intensity/ level than 
American infants during the first week of life. 

Brazelton (1972), a pediatrician, reminds us that his examina^ 
tions at birth were already assessing an evolved phenotype. Among 
powerful influences on the new-born's behavior were intrauterine con- 



252 CHAPTBB 12 



ditions, such as subclinical levels of protein malnutrition, frequent in- 
fections, and mild hypoxia of high altitudes (a deficiency of oxygen). 
The irnmediate perinatal e^xpericnce— no drugs, no interference with 
the course of labor and delivei^^, and emphasis on subdued, rather pas^ 
sive participation of the mother in the delivery— appears reflected in a 
similar experience for the nesv-bom. They are swaddled, their faces are 
covered, and they are wrapped up in their mother's rebozo (shawl). 
Thus* these isolated Mayan descendants seem to bear quiet, alert 
babies who are fitted to the quieting child^rearing practices to which 
they are exposed during infancy. 

Bra^elton (1973) also exainined a group of African neorates in 
Lusaka, Zambia, These infants were the offspriiig of a group of Blacks 
who came to Lusaka froni the surrounding bush or had escaped from 
South Africa » In the process of urbanization they were forced to live In 
slumlike shantytowns around the prosperous city of Lusaka and to 
give up old prolective taboos. This created unfavorable prenatal con- 
ditions for the infants* 

The neonates examined by Braxelton were all less than 24 hours 
old. They were limp, poorly responsive, and fragile. Their appearance 
pointed to recent intrauterine depletion^ as if the placenta had been 
inadequate In the last months of pregnancy. During days 1, 5, and 10, 
the African neonates smva Iowm- in tempo, activity leveL rapidity of 
build-up, irritability, reactivity to stimulation, and defensive move- 
ments than American control infants, This difference increased over 
time from day 1 to 10. 

There were, howeverf some interesting changes in social charac- 
teristics from day 1 to lO among the African infants, which are proba- 
bly a reflection of the infant's eKperienees upon return to the extended 
household. Although they were rated initially lower in alertness, social 
interest, and cuddliness than the American neonates, the African in- 
fants received higher mean scores on these.three dimensions by day 10. 

The experiences of the African infants were certainly different 
from the infants seen in Mexico, Their faces were always uncovered, 
usually they were carried vvheru they could look up at their mother 
from her hip or placed on her back to look around, and they were 
played with by every member of the family. Their early experiences 
were shaping them in a diffei'urt direction from the Mayan infants. 

We can say that prenatal factoi^s, including intrauterine infection 
and malnutrition, physical activity, and stress experienced by the 
mother during pregnancy, all deserve closer examinatign before en- 
vironmental differences are abandoned as significant contributors to 
the observed neonatal differences between non-Western and Western 
infants. 
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The Role of Per/nata/ factors 

Available statistics ft^om a recent report of the Interamerican In- 
vestigation of Mortality in Childhood (Puffer & Serrano, 1973) and 
World Health Statistics Reports show that rates of perinatal compHca- 
tions> Including difficulties of labor, birth Injury, anoxia, and other 
complications of childbearing, are considerably higher among most 
developing countries than rates reported in the United States, We 
know from our own extensive longitudinal study on the Island of Kauai 
(Werner, 1973, 1976; Weraer, Bierman, & French, 1971; Werner & 
Smith, 1977) that even in a community with excellent prenatal care 
and health and nutritional conditions, the percentage of infants suffer- 
ing frorn severe perinatal stress amounts to 3%, and the proportion of 
those suffering from moderate perinatal stress amounts to 10%. If we 
want to extrapolate from these ff\Wr. obtained in a community that 
consisted of predominantly Oiwnud and Polynesian infants to other 
infants in the developing woild, ,' appears that mQcierate-to-serious 
perinatal complications are p. niaj^r threat to the survival and social 
adaptability of infants in Ccv^iCping countries. 

Comparative analyses have been made of the efft'Ci of obstetrical 
medication on the behavior of American, Israeli, and Uruguayan 
new- boms. Few significant behavioral differences were detected in the 
first rnonth of life, but there were some initial popuiation diffei^ences in 
lability of status, self-quieting activity, and con^ oSfibllity at 3 days of 
age (HDrowitz, Ashton, Gulp, Gaddis, Levin, & RekhniunM, 1977). 

So far, no follow-up studies have been rupuriLnJ from the develop- 
ing world that show the short- and long-term effects of pi?rinatal com- 
plications on children's social behavior. However, our own follow-up 
studies with Oriental, Polynesian, and Caucasian populations in in- 
fancy and at ages 2, 10, and 18 years, on the island of Kauai, have 
shown quite consistently that infants exposed to perinatal stress dif- 
fer in social adaptability from cnnirols matched by age, sex, socio- 
economic status, and ethnicity why have uxperienced no peti natal 
complications (Werner & Smith, 1977). At year 1, infiints who had 
been exposed to moderate-to-sevetv periiiatal complications were 
rated by their mothers as low in social responsiveness, as not cuddly, 
and not affectionate, and a di^spropotiionately higher number of in- 
fants in this group were considered fretful and not good-natumd. 

Even among monozygotic twin-s in this longitudinal study, differ- 
ences in activity level, swiability, and temper at year 1 persisted to 
a[Aes 2i 10, and 18 and appeared related to the fact that more of the 
.^v-cond-born twins had experienced adverse perinatal events than the 
first-botTi (Werner, 1973, 1976). This is another area of investigation 
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»* „*:^n if alv trvine to understand the 
that warrants serious attention it we aie ^'^'"8 , ^ 
biological foundations of social behavior atnong children. 

Thm Role of Postnatal Malnutrition 

In sDite of B flurry of studies demonstrating the effects of protein- 
ealorl^S^rUion ?CM) in infancy and -^^^Jd^^^- j^'^ 
and coEnitlve development (see Chapter 5), few have exam neci tnc 
^i^SUterm effects of PCM on the so^l 
dren Pediatricians, working in many regions of the ^^oria wneie 
k^^hSSli a problem, have often ^ a S^a'rf^ 

that manv oreschool children seem to pass through a phase ot apamy 
^^S^S^sivlty that coincides with growth failure and poor 

0™^Sy executed longitudinal study of the long4erm efto 

among mafnourished infants and their better^nounshed contrds. 
among iii^iM^u- o^^t^itT studied schoolchildren, all 

like sex The first comparison group consibted ot the patients 
^aee^ the Index patient, and the second companson group 
w^st^Sd of S>«late/classn.at« or neighbors closest in age to 

'^During the fbllow^up at school age. between 6 and 1 1 years, the 
indeJ^ to got along Uss well with th.ir peers were less coop^a- 
"^^^^r Lcher^fand more often ^^^^^ 

Two intervention studies. «m Irom Beirut. Lebanon, and 

one f^So. indicate that one ol tho mo. ^^^^^ 
ery from severe malnutrition is improvernent in ^^^''^^J'^ °^ 

personal-social functions. 
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Another compensation study is underway in a poor agricuhural 
village in Tezonteopan, Mexico. When the study began, few families in 
this village showed signs of severe clinical malnutrit ion, but almost all 
were chronically underfed. Passive children and tired mothers barely 
communicated and rarely played with each other. Adolfo Chavez and 
his associates (Chavez, Martinez, & Bourgos, 1972; Chavez, MartineE, 
& Yoshine, 1974) are now studying the long-terni effects of supplernen- 
tary food on the social behavior of both parents and children in this 
Community. Chave?., according to a summary of his findings by Lewin 
(1975) in Psychology Today, noted rapid changes in behavior after in%. 
tervention began. On measures of movement, the children who had ob- 
tained food supplements were three times as active by age 1 and four 
timeg as active by age 2 as control children. The well-fed children were 
more vigorous and nnore likely to take the lead in play and were gener- 
ally much more independent. Because of their greater activity and 
exploratory behavior, their pai^nts and siblings took a greater interest 
in them which, in turn, was strengthened by the infants' tendency to 
smile more, 

In sum, there are several scattered reports from Latin America 
(Chavez, Martinez* & Bourgos, 1972; Chavez, Marlmez & Yoshine, 
1974; Lewin, 1975; McKay, McKay, & Sinisterra, 1973; Richardson, 
Birch, & Hertzig, 1973), Asia (Graves, 1971-1972), the Middle East 
(Yaktin & McLai'en, 1970), and Africa (Jelliffe, 1965) that lead us to 
speculate that the effects of protein-calorie malnutrition during the 
first 2 years of life nnay be a serious contributor to lowered levels of 
activity, independence, curiosity, and spontaneous eKploratory play. 
How these social characteristics of young children can be modified by 
supplemental^ nutrition , health care, and educational intervention 
needs to be studied systematically in welLcontrolled longitudinal 
studies. 

BIOLOGICAL CONSTRAINTS ON PARENTAL 
SOCIALIZATION GOALS AND PRACTICES 

This brief discussion of the possible genetic, prenatal, perinatal, 
and nutritional factors affecting the social capacities and development 
of infants should demonstrate vividly that in developing countries 
more than in Western societies there are some very strong biological 
constraints on the socialization process. 

In a thoughtful paper on "Parental Goals: A cross-cultural view/' 
LeVin^ (1974) has articulated the pressures of these biological con- 
straints. He argues that in populations with high infant mortality 
rates, and high rates of pre- and postnatal malnutrition, parents will 
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have the physical survival and health of the child as their overriding 
consclou/c^cem, and child=rearing customs will reflect th,s priority. 

LeVine (1977) proposes the following universal goals ot parents 
vis k vis their children; (1) the physical survival and health of the child, 
including the normal development of his reproductive capacity during 
DUbeny; (2) the development of the child's behavioral capacity for 
^^mic sel^mamtenance in maturity; and (3) the development of the 
child's bfihavioral capacities for maximizing other cultural values, 
such as morality, intellectual achievement, personal satisfaction, and 
so forth, as formulated and symbolically elaborated in culturally dis= 
tinct beliefs, norms, and ideologies. , • • » 

Among most rural populations in the tropics even today, it is not 
unreasonable to assume that one or two children out of every five born 
alive will not live to their first birthday, and that one or^t^vo out ot 
every four bom alive %vill not live to their second birthday. These death . 
rates or higher ones have prevailed for a long time and must have 
made an impact on generations of parents. 

Given this extreme threat to survival during the infancy period, 
the pattern of infant care observed can be best described as an attempt 
»t death prevention. It appears to represent a constant emergency 
mobilization to save the child "at risk." Infants are kept on or near a 
caretaker at all times, so their condition can be monitored Their cries 
are immediately attended to. so the caretaker can immediate y kan, 
whether the cries can be easily reduced by shaking or feeding. 
Minimizing crying from other causes heightens the 
signal of disease. Frequent feeding, particularly breast feeding serves 
to replace fluids and alleviates dehydration from diarrhea, the most 
frequent cause of Infant death in the tropics. Keeping the infant on 
someone's body or otherwise restricted prevents the accidental m^ 
^^[^ can lead to death if not properly treated. All in all. though 
not a highly effective medical system, it is an adaptive response to 
extreme environmental hazard and probably has more efFicacy than is 

'^'"^ tEb 5S«rn of infant care, adapted to the risks of disease and 
death in the earliest years, there is no place for an organized concern 
- ^vith the development of children's social and emotional relation- 
shipS>Such concerns are postponed until later In life, when there is a 
basis fof/confrdence in their continued survival. 



SUMMARY 



There are .several conceptual models that have Innuenced cross- 
cultural research on socialization, the process by which human infants 
through transactions with other people develop specific patteims of so- 
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When children frow beyond the high-risk infancy years, parental con- 
cerns shift toward socialization^ education, and eventual economic self- 
maintenance and personal satisfaction, (Photo by Bernard Gerin cour- 
tesy of UNICEF.) 



clal behavior and become adult participants in their respective cul- 
tures. These models vary in their relative stress on univereality and 
cultural differences In social behavior, In their emphasis on continuity 
and social change, and in their focus on the effects of the child on 
caretaker and culture. 

Etholo^i the study of species-specific patterns of behavior, has 
focused attention on those patterns of behavior, both infantile and pa- 
rental, that favor the maintenance of physical proximity, protection, 
and nurturance, and that foster attachment between infant and 
caretaker. 

Socioblology, a blend of ethology and population biology, de- 
scribes universal strategies among human societies in parenting behav- 
ior, in the relationship between generations and the sexes, and in the 
development of altruistic and aggressive behavior and social play. 

Whiting's psychocultural model conibines concepts from learn- 
ing and psychoanalytic theoiy and focuses on the relationship between 
the rnaintenance systems (such as econorny, settlement patterns, 
household and sociopolitical structures) that ftinction for the survival 
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of the group, and the child's training and socialization, which operates 
within the constraints set by the maintenance system. 

Dawson's biosocial psychology deals with the interaction of bio- 
loilcal and social factors that lead to social change. He is concerned 
whh the way in which adaptation to different biological eny'ronments 
results in the development of psychological and social skills that are 
adaptive to these environments and in the formation of adaptive social 
systems that transmit these skills, _ 

LeVine's population psychology focuses on the adaptation of pa- 
rental child-care customs to ecological pressures and on a series ot 
primary and secondary adaptations children and their caretakers h^rve 
to make as the individual survives infancy and moves gradually from 
the family into the wider social context. He is especially interested m 
the relationship between planned and unplanned aspects of sociaJ 
learning, how this relationship varies among societies, and fiow re- 
sponsive these adaptive strategies are to environmental changes 

within a few generations. , . , . 

Research with neonates, infants, and older children m our own 
culture and in developing countries has made us aware of the need tor 
a transactional model of sociali?.ation that is also cogmzant of the et- 
fects of the child on caregiver and culture. 

During the first year of life, there unfolds in rapid succession a 
hterarchically organized repertoire of social responses and emotions, 
Shy inLtlaround the world and recognized and responded to 
by their caretakers. Cross^cultural studies have also discovered sex and 
ethnic differences in temperament and soclaJ '"f Po"^'^^"f ^, p^^" 
already noticeable in the new-born period and that appear to be di ter= 
entialli reinforced by caretakers in different cultures. It is not yetcl^ 
what factors contribute to these constitutional differences in soc al be- 
havior, but genetic selection, perinatal stress, and pre= and postnatal 
malnutrition have all been implicated „^^i„atal 

In populations with high rates of infant mortality, perinatal 
stress, and pre- and postnatal malnutrition, there are stronger bio ogi- 
cal constraints on the socialization process than in our own culture. 
Parents have the physical survival and health of their =hlWren as^h^u^ 
overriding concern, and child-rearing customs reflect this pnonty. 
Only in relative affluence can parents afTord the luxury of a conscious 
choice in child-rearing "philosophy." 
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m turn now from the discussion of biological conitraints to the 
impact of ecology, as well as household structure and composition, on 
ihe soda izatlon of children in developing countries. Both appear to 
set S e limits to the child^rearing goals and methods of many par- 
S^Hn^eveloplng countries, providing them with fe^r options hut 

w^tTmore c Jitinulty . The impact of rapid social change m m^ 
narts of the developing world, to be discussed in the next chapter, ap- 
to b^^th the options and the possibility for greater dis- 

continuity in the socialization process, 

ECOLOGICAL FACTORS 

Climate 

Relatively neglected in the growing number of hurnaji ecological 
studi? s die contribution of climate to the b^avioral adaptaUon of 
Skals The fact that most children in developing countries live m 
iSc^ and tropical climates should make us 

poiible effect of heat and humidity on the social behavior of both 
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offspring mul ' a; «»tukrr, i hti c have been no individual dincrunce 
studies conii - i 'y-: hehavioi* of children under dilTerunt climatic 
conditions, but ctvi— curniral surveys, utilizing data frum the ethnug- 
raphies of the sO; ieties contained in the Human RclatiuiiH Area File^i 
(HRAF), give us tantalizing clues that warrant a more systematic 
follow-up in individual field studies. 

Utilizing ratings of "emotional expressiveness" with a Hample of 
45 societies from the HRAF, Robbins, de Walt, and Pcltu(l972) found 
significantly more societi:\s in warm climates to be above the median 
in emotional expressiveness tli;'i) societies in cold climates. On raiings 
of "indulgence of aggression' uiid "aggression serialization anxiety/' 
societies in warm climates appeared to be significantly more indulgent 
of and ies^. arixious about the expres^'on ol aggiession than those in 
colder cii mates. 

The anioLint of body contact bt'tween mother and infant nppuars 
also to related to climate. In 68 societies where the temperature 
never falls below 68°F (19T), 66^r of the mothers sleep with their ba^ 
bies in "jparate beds Irom their hush^uids. In conti'ast, in 27 sucietieH 
where th-' temperature drops to below freezing, the husband and wife 
sleep to'^.t filer and the child sleeps in a separate crib, cradle, cradle- 
board, or sleeping bag (B, Whiting, 1974). While the use of cradloboards 
and heavy swaddling is concentrated in North America, Europe, and 
nontropical Asia (Japan and China), the cultures of tropical Latin 
America, sub-Saharan Alrica, tropical Asia, and the islands of the 
Pacific are characterized by close body contact and frequent holding 
and cariying of the infant. Forty out of 48 societies lying in the tropics 
between latitude 20°N and 20°S \/ere reported to have cluse and fre- 
quent contact between mother and infant, whereas 2y of 37 sucieiics 
situated in the temperate and frigid zones use heavy sw^addling or 
cradleboards. 

J. W. M. Whiting (1964, 1^7 I) has speculated about the conse^ 
quences of the amount of bod\' contact between mother and infant. He 
argues that "close-conJv.ct" cultures have a comforting mechanism 
that is usually close at hand, whereas in the cultures in which children 
spend most of th^iir time in a crib or cradleboard, they must cry for 
help when they are frightened. In the close- con tact cultures there is an 
opportunity for symbiotic identification (fostering earlier attach men l), 
while the crib and cradleboard infants develop ambivalent depen- 
dency (fostering earlier independence). 

Achievement motivation among older children may also be re- 
lated to climate. McClelland (1961) reports that societies in. temperate 
climatic zones are more achievement oriented than societies in either 
hot or cold climates. 
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Physical Environment and Basic Economy 

A number of studies innuunced by Dawson's (1969) biosoclal 

tices. Perceptual and cognitive styles appear PJ""^^, 
ness or harshness of the socialization process in th.se physical tn.i 

'^^Smos living in the Arctic North with its stark, infinite homon 
develop a ^^ater degree of field independence than African tnbes^ 
p S'^Ias the i.n.ne in Sierra Leone svho live in homon ^ 
iuneles (Berry, 1966; Berry & Annis, 1974; Dawson 1967). Daw 
Sn (^6^ p^ts out that both Temne and Eskimo soc.eues hav« de- 
^^soS organizations that are biologically adaptive for the.r 
en^ronm^^: wMch has in turn encouruged the apprc^r.ate psycho- 
bg^c^L needed for urvival. The Temne have harsh ^-c^al.za on 
a,^ strict social sanctions, which ensure the '^^^^^^[l^ 
dearie of conformity and group orientation needed for the B^^v^ng 
and^ccumulation of the basic crop, rice. With their extremely perrnis^ 
Shi sS^system and socialization, the Eskimo have encouraged the 
de^bpmeru of individual independence needed to hunt in their snow 

'""^Be^'^nd Annis (1974) point out that bot. atlement patterns 
and iSation unit size are related to degrees ot tood accumu^atKM^ 
'Siting and gathering societies P-d-n^tly no^^and 
seminomadic, with small population units and ^"^^"-^'^f j^^'^^^ 
agricultural and pastoral societies are predominantly sedentary and 
semisedentary, with much larger population units. 

Hunte?s and gatherers, who are migratory and low m population 
densi^a^food ^cumulation, were expected to have h.gh b^ls^f 
mvchological differentiation in the social and aftective as well as per= 
S ua «"a . Conversely, sedentary peoples, who are higher m popu- 
Unrd-^?y and food accumulation, with tighter stratification, we e 
™ted S Sbit lower levels of differentiation. Examining data 
S^^eSndian communities, and comparing ^hese da.a to A|^ 
(Temne Mende), Australian (Arunta). and Eskimo populations Berry 
found a greater sense of separate identity axn ong ^ 
and gatherers than among agriculturists wno practice animal husban 

A rather striking instance of how a culture's bji=«~>^^^ 
fccts child^rearing goals may be found in the work °f B^^;^"^^^" 
Bacon (1959). These investigators rated over 100 societies in HRA. on 
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the relative stress the society placed un various aspects of sucializalion. 
They also classified the subsistence activities of the same societies by 
placing them in four categories, differing in extent of load accumula- 
tion. Societies with agricultural and pastoral pursuits (rnimal hus- 
bandry) represented the highest extreme, and hunting, lishing, and 
fbod-gatherinp societies represented the lowust extreme, Scxrielies with 
high accumulation of food were found to put strong pressure upon 
their children to be responsible, obedient, and compliant, and were 
correspondingly low in stressing achievement in both boys and girls, 
independence in boys, and self-reliance in girls. Societies with low ac- 
cumulation of food emphasised achievement, sulf-reliance, indepen- 
dence, and assertivenesH Ibr both boys and girls. Rohner (1975) also 
found that the latter societies accepted their children more than pas- 
toral is t societies with a more secure lood base, 

Bariy, Bacon, and Child (1957), drawing un the same ethno- 
giiiphic data from HRAF, Pound maintenance systems also related to 
the extent of sex diflerences; in child rearing. The greatest diflerentia- 
tion between training of boys and girls tended to occur in societies 
whose economies wer\: highly dependent on motor skills lequiiing 
strength anJ in societies characterized by large family groups having 
high cooperative interaction. In acl^lition, large differences in the train- 
ing of the sexes occun^^d in societiL whure gr ain rather than root crops 
were grown, where large or milking animals were kept, where the 
settlement was sedentar>' rather than nomadic, and where there was 
a tight social stratification. 

In his paper on ''Parental Goals: A Cross^Cultural View/' LeVine 
(1974) speculates that in populations with relati\'ely scarce or precari- 
ous rcHOurces lor subsistence, parents will have as their overriding 
concc their children's capacity for fu*^"c economic maintenance, 
particuUu after their survival seems a^ ^d. and child-rearing cus- 
toms will i v -lect this priority. 

jii lilt ,Afrlcan and other non^Wi a rnntexis that have been 
studied elhnographically (LeVine, 19^. the arental conception ol 
socialization as "obedience training" seems to be mair ' .^inud by a vari- 
ety of factors. One of these is thu immediate utility ol ine child in the 
domestic production unit, the other the need to survive in a world of 
scarce and unstable resources. Thus, populations chronically affected 
by such conditions develop child-rearing formulas designed to 
safeguard against individual economic failure by producing children 
who are responsive to commands by the controllers of material re- 
sources and who will fit into the existing socioeconomic structure 
without the trouble that may deprive them of access to these resources. 
The goal is to minimize economic risk, anticipate scarcity and uncer- 
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tamty, and protect against disaster. Obedience in one fbrni or nnolher 
is the parental concept that represents the mo.t widespread lormuia to 

achieve this goal. „ 

LeVine reminds us that only in an economic environment oi sta- 
ble afnuence can parents afford the Iuxu,-y to evolve chiid^rearmg 
philosophies and fashions that ai. less tiihtly coup ed with the 
hazards of economic failure. Affluent parents arv relatively ree to pur- 
sue in their child rearini a wide variety of personal goals that appear 
to be dictated In many of the developing coLintries by the necessity tor 
sheer survival. 



Division of Labor by Sex 

All women work in tribal and peasant socielies, and, in some, 
women make a substantial contribution to subsistence. However, it is 
only when the major subsistence activities can accommodate to the 
needs of child rearing that women are able to make a major conlnbu- 

If full-time niutherhood is a rarity in the nonindustrialized world, 
so is full-time work requiring as many hou-'s, as inflexible a schedule 
and as great a spatial separation from the child as does maternal 
e^l^rS in our own society (Brown, !973), B. Whiting (1972) has 
taken a look at work and the family from a cross-cultural perspective 
and concludes that the working hours of most women in n:jnindus- 
triallzed societies strike a better balance between drudgeiy and bore- 
dom than the alternatives between employment outside the home and 
being housebound for women in our own society. 

Although her work day Is not long by ou: standards, her schedule 
is flexible and her work does not take her long distances from her 
children the tribal mother whose labor provides the subsistence tor 
her society rears her children in a characteristic way. The socializa ion 
of her children must accommodate to her eco nomic role. The mother 
must be nblu to depend on her children, even when they are not close y 
supervised by her: Hence, she will stress obedience. Using the sociali- 
zation ratings of Barr^, Bacon, and Child (1957), Te«or (1967) found .i 
a sample of ethnographies from HRAF that agricultural societies, m 
which women dominate subsistence activities, are low m indulgence ol 
the child, and that children In these societies have high anxiety over 
the performance of responsible and obedient behavior. 

Further evidence of the emphasis on obedience, responsibility, 
and lowered permissiveness in the child rearing of women who make 
contributions to their own family finances comes from the Six-Cu tures 
Studv •Minturn & Umbert, 1964; Whiting, B., 1963; Whiting & Whit- 



SOCIAL DEVELOPMENT 267 



ing, 1975), Using ihu same pi'ucudures in Africa, Asia, i^atin America, 
and the* Uniled Status, anthropologists and psvchologistH collect id 
ethnographic material, detailed descriptions o( socialization practices 
in interviews with mothei's, and obsen'ations of child behavior in 
naturalistic settings. In an analysis of the interviews with mothers 
from Kenya, India, Okinawa, Mexico, the Philippines, and the Uniled 
States, Minturn and Lambert (1964) found vigurous rusponsibnity 
training and severe punishment for mother-directed aggression among 
the societies in which women made a linancial contribution to the fam- 
ily. In their analysis of the children's behavior pattern, Whiting and 
Whiting (1975) noted that nonegoislic, altruistic behavioi ("offering 
help, support, suggesting responsibility to others' } was typical of the 
children in those societies in which worneji had heavy work I'espon-^ 
sibilities. Here children were assigned tasks upon which the welfare of 
the household depenfied, such as infant care, herding of large animals, 
food production, food preparation, and the collection of firewood and 
water. Egoistic child behavior (''seeking help, dominance, attention") 
was seen more (requently among American childi'en who were not as- 
sign jcl work on which the welfare of others depended. 

Thus, it appears that if responsible and helpful behavior toward 
others is considered a positive valuu, then societies in which mothers 
have a greater role integration— that is, less specialization lor child 
care-=produce children with "healihier" persunality patte. ns (Green- 
field, 1974). 

Complexity of System 

In their analysis of thv relationsliip betvveen children's behavior 
and the maintenance system in Chikbeu oj Six Ciiltimis, the Whitings 
(1975) found that the complexity of the socioeconomic system was a 
cultural feature that distinguished the cultures ^vhose children's be- 
havior fell either high or lo\s' on the dimension "nurtu rant-responsible 
\'ersus dependent-dominant " ("offers help, plus offers support, plus 
suggests responsibility ' versus "seeks help, plus ^ueks attention, plus 
seeks dominance"). 

The East African, Mexican, and Filipino communities u hose chjU 
dren scored high on imriurant-re^ponsible and low on dependent- 
dominant behavior had a relatively simple socioeconomic structure, 
with littie or no occupational specianzation, a localized kin^based po- 
litical structure, no professional priesthood, and no class or caste sys- 
tem. The settlement pattern consisted of dwellings W'ith few or no pub- 
lic buildings. Women in these cultures, being importani contributors 
to the subsistence base of the family, had a heavy and responsible 
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workload. : :,c child.x-n w.a- ox,«,.d lu help 'l-'!', ;^'^^^>; t'l;? 

'emS ^^^nnLm, a priesthood, social sira.iiication, and nucl^ed 
;^S^s w th pCllic buHdinp. Women by and large fP;^-d.d<^^ 
hSnds foreconon^ic support a,ul did not ^f^^^^l^^^^^^^ 
lion. In all three communities, school attunda,^e Idled an .mpo.tanl 

chi^tc^s social behavior than the manipulation ul reiniorcement .ched^ 
ult-s by ihu parunts. 

HOUSEHOLD STRUCTURE AND COMPOSITION 

AhhuuKh there is some variation in household arrangement in 

household. This arrangement is bv no means universal. 
Nuclear, Extended, and MotheMild Households 

An examination ul houselu,ids ul 565 societies, representing a 
An f -^"^ ' . ^ {Whiiin- & Whiting. I960), indicates that 

S vi r hdr unmau-ied daughters, their married and unma.ru^ 
«^;ami the wives and ehildren of all married sons. In matnhneal 
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The size of this Paraguayan family pm\ idcH gruater possibililius fur 
multiple carLiakcTs than would u smaller nuclear family, (Photo by 
David Mangunan cuurtu^y uf UNICRF.) 



societies, the adult women remain at humu, with I heir parents, their 
spouses, and their children, and the married bons move out. Children 
are raised in such households with f^rand parents, aunts, uncles, and 
cousins in the same house, as wrV. as with their siblings and parents 
(Minturn, 1969). 

In poly gy nous inarriages, there are two types ol household struc- 
tures. When a man marries sisters who Ii ' raised in the same 
house, all wives share the house, i a man les women who are 
unrelated to each other, each wife has her own house or hut, and the 
husband has a house of his own or sleeps in the men's clubhouse. 
This huusehold is a mother-child household. 

Societies that practice polyandrous niarriages, the marriage of 
one wOTTian to several husbands, are extremely rare, and vve know little 
about their impact on children. 
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The importance of household composition is obvious when we 
consider that it defines both the number of people with whom the cmld 
Interacts and the physical nature of the F-tt^ng in which he ^as .s 
socialized. 

Composition of Household and Courtyard 

On interpersonal density of household, the greatest conln»st in 
the Six^ultures Study (Whiting. 1963; Whiting & WhiMng 1975) wa. 
between the United States (New England community) and India, with 
extended households in the latter averaging more thari twice as many 
adult men. women, and children in the household and cour yard. 

The Kenva community had the most children per mother^ch.ld 
household but the fewest men, since in this polygynous community 
each %vlfe had her own house with her children; for this group the 
courtyard of the extended family was the effective domestic unit. 

At the level of the domestic unit, the New England commun.'.y, 
with nuclear households, 'i... .i less than half the average number of per= 
sons (total) of any of the six communities. The New England commu^ 
n^ty had also the smallest average number of children, reflating d.^ 
ferences in birth rat«s between indusirial societies like th. United 
States and th. .^«veloping countries of Asia. Africa, and Latin America. 
amS whom many infants are born, though smaller proportions live 
to maturity. 

Sleeping Arrangements 

An important aspect ul household ecology concems sleeping 
arrangemenw-=that is, who shares the bed or bedroom xvUh n chikl 
from birth until adulthood. A cross-cultural study by Whmng, Kluck^ 
hohn, and Anthony (1958) indicates that in a great majority ct sc^ 
c ities inlants sleep in the same bed with their mothers dunng h 
time thev are nursing=^the first 2 to 3 years. In less han ^ 
world's societies whose cthnugraph.es were sui-veyed did infants sleep 
in a crib or cradle of their own Even where intants have a cradle or cot 
of their own. it is generally placed near the mother s ^^^^^^ 
reach. Only in Western societies, notably middle^class Un.ted Sta^ 
do infants have . bedroom of their own In slights less than 
th' societies under consider. Hon, the lather also shared the bed wUh 
n.,ther and infant. In .lightly over half of the societies of th« world 
the husband slept in a bed in the same roum but at some distance 
from his %vife, or in anothur room. 
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Sleeping arranguments for older children ulm vary. They may 
continue to share a bed or sleuping platfuni; with their muther, with 
both parents, or move to one of their own, to be r hart^d %»'^^h siblings. 

The most careful large-scale study of sleeping u .'Mig ments in 
single population is that of Caudill and Plath ( 196o;, *vhn : urvey^:d ^ZJ 
households in three Japanese cities, Untif fh' agu ! \-ais^, » chik! 
has about a 50% chance of sleeping with on ^ or brnii ^'ujenls, Fmn 
birth to age 15, a child's chance of coslceping wl .h a sibliiig griu^unlh 
increases, and only a few children are likely to sleep air -iS Frrr ' the 
age of 16 to 26 years, roughly 20% of the children continue u co^lt in 
a two-generation group, mostly with a parent; and about 4'/^' cn.'!e?-p 
in a one^generation r < :Up, mostly with a sibling. In other words, an 
individual in urban Japan can expect to cosleep in a two generation 
group, first as a child'and then as a pai'ent* ovei^ approximately halt of 
his or her life, This starts at birth and continues until pubciiy; it re- 
sumes after the birth of tfie first child and continues until abou* the 
time of menopause for the mother; and it reuccurs for a few years in 
old age (when a grandparent sleeps with a grandchild), ThuSj in Japan 
sleeping arrangements seem to lead toward increasing interdepen- 
dence with other persons, whereas in the United States the path seems 
to lead toward increasing indcpcnd^ ;ice fram others. 

Multiple Caretakers 

In most traditional scx:ieties there is no extreme rule specializa- 
tion of child carci such that it conslitutes the major or exclusive task 
for a whole group of people-mothers. In their analysis uf the mothers' 
interviews from the Six-Cultures Study, Minturn and Lambert (1964) 
found that "proportion uf time mother ..^:ed fur inlant" showed large 
cross-ciillural variation; most of this wa. due to the tact that only the 
New England mothers spent must ol their time in in I ant care. In the 
oth^r five cultures, mothers had other adults (gland mot hers, aunts, 
cowiveSi uncles, grandfathers) or children (older siblings or cousins) 
take over the care of their Infants wdille they attended to other chores. 

While we know relatively little about the specific effects of au- 
xiliary caretakers, varying in age and status, on the social develop- 
ment of the child, we do know that in traditional families the respon- 
sibility for child care is siiared among member^s of a homogeneous 
family group. Allhough the child may have a number uf caii: takers, 
they will all have a common set of social i/alion goals and a common 
set of practices in relation to child rearing. Child rearing is thus a 
collective rather than an individual responsibility. The collective as- 
pect of socialization has hceri recreated in the Israeli kibbutz, in the 
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Soviet Union, in Cuba, and in the Puople's Republic of China. These 
modern experiments also show a similarity with socialization in 
traditional societies for explicitneis of desired behavioral outcomes. 

What are the gains and losses from a system of child care involv- 
ing multiple caretakers? Let us look at some of the available cross- 
cultural evidence, both from c(us.s.(;ultural surveys and mdividual- 
differences studies In developing countries. 



PATTERNS OF CHILD^CARETAKER INTERACTION: 
EXTENDED, NUCLEAR, A^' MOTHER-CHILD 
HOUSEHOLDS 

The pattern of caretaker-infant interaction within the first year of 
life was studied in a group of ten Wolof infants in Senegal, Using ob- 
servational techniques as well as standard testing procedures, Lusk 
and Lewis (1972) found that the pattern of caretaker-infant interaction 
■V ..45 more strongly related to age of Infant than any other variable in- 
vestigated. In the first year of life, there was no relationship of interac- 
tion patterns to age of caretaker or to the relationship of caretaker to 
child it appeared to make little difference in either treatment of the 
infant or in the infant's response to the treatment whether the care- 
taker ^vas 7 or 70 years old, or whether she was the natural mother, the 
mother's mother, the Infant's sister, or distant cousin. Lusk and Lewis 
speculate that a similar result would be found wherever the extended 
family and early participation of children in family activities is cus- 
tomary Whiting and Whiting (1975) have reported complementary re- 
suits from their Six-Culture Study. Nurturance was the most common 
response to infants by both adults and children in all cultures. 

Sex differences in the care of infant boys and girls m the tirst year 
of life have been noted by Super in a comparison of observational data 
from 13 societies in Africa, Latin America, Europe, and the United 
States (1977) Additional data on sex differences are available trom 
observation of the behavior of a gnjup of Indian mothers (from West 
Bengal) in a free-play situation with their 7- to 18-month-old infants 

(Graves, 1978). , , , j 

Generally, in households where the motner shares th« daytime 
care of her infant with others, she is more likely to retain the primary 
caretaking role herseU if the baby is male, and male babies appeiir to 
receive more attention and physical stimulai'on trom their mP> tiers 
than female infants. Mothers arc more likdy to :urn over the aay time 
care of their infant daughters to someone else, usually an olde; (giri) 
sibling or the grandmother. 
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In the majority of the samples compared by Super (1977), infant 
sons were slightly more likely to be touched (or held) by their mothers 
than their infant daughters. In the Asian sample observed by Graves 
(1978), mothers of 7- to IS-month-oId infants also interacted with their 
sons across a distance and initiated interaction significantly more than 
did mothers toward infant daughters. 

Both Super (1977) and Graves (1978) suggest a number of reasons 
for the differential treatment of boy and girl babies. Among them are: 

(1) the greater biological vulnerability of male infants that migiiL call 
for greater protect iveness by the mother to help ensure their sur\'ival; 

(2) early sex differences in social behavior, discussed in Chapter 12, 
that might elicit divergent maternal responses toward sons and 
daughters; and (3) the fact that in all societies studied male babies are 
more highly valued than girl babies. 

Infant Indulgence 

L W, M, Whiting (1961), using judgments on ' lily and 
household structure for a large number ol the world's ui' . found 
the degree of infant indulgence roughly proportional f Ui-: mber of 
adults lixing in the household. Extended and polvg .■ lamilies 
where there were more than tw^o adults living in the household tended 
to be predominantly indulgent with their infants. Nuclear households 
with two adults were unpredictable. Finally, in the mother^child 
household where one woman alt^iie had to care for her children the 
probability of high indulgence was slight. Munroe and Munroe (1971) 
investigated whether this effect is present within a single culture as 
w'ell as across cultures. Working with 12 Logoli infants in Kenya, they 
visited the households and noted (1) whether or not the infant was 
being held and (2) how long it took lor someone to comfort an infant 
after he or she started to cry. They found that infants wwe significantly 
more oftun held and more promptly attended to in large households 
than in small households. 

Attachment Behavior 

Attfuhmenl behavio." may be significantly influenced by the 
number of persons in a househokh Ainsworths data (1967), from a 
careful longitudinal study of a sample of 28 Baganda babies in 
Uganda, East Africa, observed in their natural habitat over a time 
period from 2 to 15 months, indicated that these babies, who spent 
most of their time on their mother's back but also interacted with a 
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number of olhur adults,, appeared to he accderated in aftachment be- 

^''""linsworth (1967) observed that nearly all the babies %vho bccP ' 
attached to their mothers also becamt. attached to same other fam .. 
figure-father, grandmother, some other adult in the houschola, ur 
oWer sibling. Irfsome instances, these other attachments were formed 
Arsons 4o shared in the routine care of the child, although u svas 
the mother who undertook all the feeding, Diflercnt.al responses to nc 
mother were fblloxved fairly rapidly by diffei^ntial responses to oUi.r 
car V .kers. Actual attachment to other caretakers emerged m the ih.rd 
qui 'li r of the first year, the same quarter in svhich the first cleai-^ut 
attachment to the mother was obseined. Among these Ganda bab.es 
up in extended households, separation protea .cryiing when 
,U.. . Mves) occurred as early as 6 months; by contrast in the Umted 
Slates, scr iration protest does not occur until toward the end of the 

'"''''^ar.iion anxiety appeared also somewhat eadier (around 9 
months) in Guatemalan Ladino (Sp^misMj^aking of m^^ I^^^ 
Furnpcan stock) infants (Lester. Kotdchuck. Spehce, Selle.s, & Klem, 
1974) Bofh Guatemalan and Baganda infants shared several house- 
hold features that differed from those of American mfants: a large 
numb'of adults and siblings in the household, dose hvmg quarters, 
and infrequent separation from all caretakers. c , ^f ■ 

in an entirely different setting from the sedentary East African 
agricultural and urban American sociefi^^. stt,died by amsworth 
(^67), Konner (1977) lound the same stage= the development of a^ 
achment behavior and separation anxiety among the mlants of th. 
Bushmen of the Kalahari desert, a nomadic hu^^cr.gatherer peophnn 
northwestern Botswana. During the second hal^y^u ol hte^aU die b. 
havior patterns that make up attachment "^^1;^": 
tiun to^he mother than to anybudv else^ E.plomt.o. S"!"^ 
world, using the mother as a base, began by 7 or 8 months, at the sam. 

me the nu,re advanced cun.ponents u'' attachment W^pn^hm^ 
dinging, following, and ilight to mother at the ,.ght o^ strangers) were 
'^ging. During the Rrst half of the second year, tliese cor^,...cnl., 
mWnA with iveral earlier components of atiachment (smdmg. 
, ..,.h!ng positive vocalizations) tu form new socia. in-craction pat- 
terns bmieen mother or other caretakc- s and the infant, usually 
initiated by the adults (Konner, 1972), 

HoJvcr, there mav be some sex diffc-encs m t!.c security of 
attachment to the mother and in subsequent expioratory p ay . n cu - 
tures, such as India, where sons are greatly preferred to '^^[f^^^ 
Graves (1978). in a studv of maternal intetnct-nn ratterns witu 7- to 



SOCIAL DEVEL OPMENT 275 



18^month-Dld infants in Wust Bengal, noted a more distinct pattern of 
reciprocity between mothers and infant sons than between mothers 
and infant daughters. These differential maternal altitudes toward 
boys and girls became more marked during the second year of the 
children's lives. Mothers initialed interaction more and were mure re- 
sponsive to the social and exploraton^ behavior of their sons than their 
daughters. The girls, in turn, showed less secure attachment behavior, 
a heightened need for physical closeness, and reduced exploratory be- 
haviur in free play. 

All of the reports dealing with the attachment behavior of older 
infan's agree in finding that the father elicits attachment responses 
that are mure similar to the mother's than to an unfamiliar adult. This 
is tr ^ both for American and Guatemalan infants (Lester et ah, 1974). 
There are some hints of qualitative differences in attachment behavior 
directed at the two parents: separation from the mother elicits more 
distress and more attachment behavior in stresslul and unfamiliar 
situations (Haith & Campos. 1977); mure positive responses are di- 
rected at the father than at the mother when he is present in a familiar 
set ling. In the home. 

Stranger Anxiety 

The Guatemalan ^tud>". as well as reporls hum Ganda infants 
(Ain^worih, 1967), Zambian infants (Goldberg. 1972). and Bushmen in-^ 
fants(Konner, 1972) in Africa, also hiujcatcH thai laniiliarity with many 
people in the household does not preclude stranger anxiety. Goldberg 
(1972) noted extreme stranger anxiety among infants in ut^ban Lusak:j 
around the 9-rnpnth period, and Kunner (1972) observed similar be 
havior with Bushman infants who had equally wide scx:ial contacts. 
Lester et uL (1974) noted that Guatemalan infants played less in th - 
presence ui ^U'rmgers than American inlanls at 12 months. 

Diffusion of Affect to Multiple Familiar Caretakers 

T\ij I rtational da. .4 un attachmeni behavior ol African 
Bagarda in^.i.-^^^ ■ oU^^ctud hv Ainsworth (1967; suggest that the more 
people (incii' flis: TT-.^intM ^" further and mothers cousins) th^?i^e are in 
the house, the i - <;xclusively attached to the mother is the infant. 
Intensity of affect, thus, niay van.' inversely with the number of 
caretakers, as Mead (1928) suggested half a centurv ago in her com- 
parison of the Samoan extended family with the American nuclear 
family* 
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Also fitting the Mead interpretation is the pattern reportud for 
Israeli kibbutzim. In terms of 'he infant's developmunt, several stable 
caretakers are seen m providing more stability than a single one, by 
lessening the stress uf separation from the mother, tor instance 
through the possibii.v of replacement ' a second familiar caretaker. 

Transition from Infancy to Early Chfianood 

The age of transition from infancy to early childhood appears to 
be also affected by the number of adults in the household. Cross- 
cultural surveys indicate that nuclear households are earliest for both 
%veaning (median 2 years) and independence training (median 2 years, 
9 months) and mother-child households are the latest. Extended and 
polygynous households fall in between these t%vo extremes for both 
weaning and independence training (Harrington & Whiting, 1972). 

■'Transition anxiety," an estimate of the degree of pressure 
exerted upon the child during his or her change of status irom infancy 
to early childhood, appears signincantly more severe with nuclear 
households than with extended families. 

Early to Middle Childhood 

Dependence-indBpendencB. Let us no'.v move lu a wonsideration 
of the effect of multiple caretakers on children in the age range from 3 
to II vears Whiting and Whiting (1975) systematically sampled the 
socialbehavior of children in that age range in the Six=Cultures Study. 
Only in the American sample did First-bom children seek attention (by 
showing off, boasting, requests to "luok at me") more than later-born 
brothers and sisters. The Whitings hypothusi/.e that this aitenl.on seek- 
ing of the first-born in our society represents a conllict over depen- 
dency needs and consider it a negative effct of upbringing m the iso- 
lat'd nuclear family, with an inexperienced mother as the sole 

caretaker. . , 

The effect of multiple caretakers on child behavior appears to de- 
^.■nd on the ratio of adults to children. In each culture of the Six- 
Cultures Studv, a mother's emotional stability and warmth toward her 
children was greater when there were more adults around to help and 
when she had fesver of her own children around to handle (Minturn & 

Lambert, 1964). , 

A second or third adu!t m ihe household appears to mukc a cnii- 
cal difference in child rearing, In Zambia, as well as in the six cultures 
of the Whiting studv, children engiiged in less attention seeking when 
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gnuulpaivnls svltu living In iliu huuscliold (Guldburg, m72). Where 
gt">ndparunis (u.lhur grandmothur, grandlathcr, ur both) arc piesenl an 
HigndiL-ant childM-eaiIng agonis, children iho woild over lend tu bi.. 
given a fair amount of warnith (Rohnur, 1975), 

An uxamplti of the inlliiencc of .sieu'us in tin- liuiiNuhuU on uiil-'s 
mlu as ancdlap. ca.utnker is ex.niplilicd by a cruHs-ciiltiir«i Htudy of 
the function of grandmothL.rs in cliil. ' ,aring(Applu, 19S6) A «rnnd- 
mother who is titular liead uf a househuld is likely tu function as a 
disc.plniarian, whureas one with less status is n,n,u likely to function 
in a nuriui^ant, carutaking mie. Grandparents tend to uniov close 
warm rclat.onships with their gmndchildrun, uspceiaDv wbon thuv do 
not have the major rusponsibiliiy lor suporvisiun and disciplinu. " 

^SSrBmon. Ammng association between severity uf aggression 
control and household stmeture has been repo.'ted, both 11.^ emss- 
cu ural surveys as well as frum individuabdiirerunec studies acmss 
cu tures. Nniely.two pereent of the extended lamilies and 61% of tli^ 
MygynoLis and mother-child households in a worldwide sample of 
HRAF ethnographies svere lound to be above the niedian in punish- 
ment lor aggress|on. in contmst to only 15% of the nuclear families 
(Harnngton & Whiting, I972). 

Minturn and Lambert {1964), i„ tlieir analysis of the mothers in- 
tervitnvs m the Six-Cultures Study, l„und two aggiession laeiors: one 
%vas the mother s reaction to aggression directed toward her, and one 

nd'^'"'hM I ''S'"'^''^'^ ""^ of- aggression against 

othe, chikircn. The second f^ictor sho^ved large difierences between 
soc^eties^ Generally, chilch-en syere seve.ely punished foi' fighting with 
each other m those communities and cultures where many people 
share cramped hving quarters, Overeruwding in huusehokl and court- 
yaid appears to be the ciueial ecoIogiLtil variable. 
n^^^^^""^"^^ findings curne ironi the Middle East. Prothra 
1962), m a arge-sealt- survey uf Lebanese child-rearing practices 
found that urban Christian, middle-clas. mothers were mote likely 
stress that a child should learn how tu light when necessary than iVdos- 
peasants The two groups diliered subsianiinlly in bi^h rates 
Data collceled by LeVine. Klein, and Owen (1967) in Nigeria point In 
the sanie d.reetmn: 87% of traditional Yoniba mothers with laiw ex- 
tended families, but only 43% of elite Yoruba mothers with smaller 
tamilies hvmg m the suburbs, were found to strongly discourage ae- 
gression against other children. ' e e 

That the extended family not only treats aggression harshly but 
also breeds aggre.ssion is evident frnm the social behavior of the chil- 
dren, ages 3- II, who participated in the Six-Cultures Siudv (Whiting 
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& Whitini:, t975). Childrun from extended t'umilius displuytfd mora ag- 
gS^^ot lei .nd scored lo.ver on th. "Hociahlc-intumtu H.j 
Saiflh Idren from nuclear feniilies. Th. latter .cored h,gh on Uie 
•"oci4le4ntlmale" side and bvv an the "authmitarian-aggrc.s.v. 
side. 

ethnoEraphiesof 50 cultures from the HRM fdes, Rogofi, Sellers Pior- 
t^St.d White (1975) noted that in a number of ^f-^^^^ 
underdeveloped cultu.=es around the world chUdrcn in f ^f^ 
between 5 and 7 years begin to assume new sociul and ^^-^^^f^ 
Children's groups sepamtc by sex at_ th.s t;m. ^^"^ 
cliflerenti^tlon in chores and sodd relationship. sUHJ^ed^ G^^l^ tyP^" 
cally assume responsibiliiy lor the care of ypungar ch.Ulren ar^ .ar^- 
ing out of household chores; boVH tend to mmmc f «P""^f ^^^^ 
lake them out of the house, such a. the tending of an.mals (Mmlum, 
1969; R-OgolT et al., 1975). , 

Geirally girls are introduced to their work role. «arher han 
bov* (Erchak, 1 976). since many tradilional chorus sol aside bv nem 
in me hihold a,^ less highly skilled than those ol the boys and al«. 
les^ tied to a specific ecr^nomy. 

Miiiturn (1969) notes that housdioUl conipositian makes a sig- 
nific^ Upact on sex^wle training and identification. Pf W'nous 
^^s^m.. tend to be n,o,e lemininc in "^^^^ 
ilv societies tend to be more masculine in orientation, and ejctenclea 

son^ewhere in between. Urge dinci-ences In sextypjng 
work roles and scx^role training of boys ami girh are genei ally found n 
poTvKynous and extended families, while smaller differences tend to 
oc or in^nuclear familie.s, where adults must be prepared to take over 
at Ss^^e essential work roles of a meniber of the opposite sc. jn case 
of Uness death or separation. Early ideniil.cation of boys with their 
f th^ m^easiesHn nuclear families, most difficult in polygynous 
mlther-child households. E,xtcnded families m some way-s prov.dt the 
^o^modating setti ngs in which both sc^s can 
tations for typical masculine and feminine behnvio, and ini^rnaUie 

'''''to sul^up, most cross-cultural studies have repoia^a number^ 
differ nees beLen extended, nuclear, and mother^child houselu^d^ 
fn the sociaHzation process that seem to be related to eeological van- 
Lhles sS as^household density. We need to study more systematic 
calv the specific effects of auxiliary caretakers^ot other adults and of 
child caretakers— upon socialization. 
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EFFECTS OF FA THER ABSENCE: CROSS^CUL JURAL EVIDENCE . 

In the Western world, most infants arc reared in a nuclear family 
setting, and a boy tlierelbre receives adeqiiaie cuntact with adult mal^ 
in the person of his lather. Recently. cQncern hay been expreHsed about 
the increasing number of families in which the (aiher is absent ^ocause 
of separation, desertion, divorce, or death. In an excellent summaiy of 
research on the father done in the West, Lynn (1974) has reviewed the 
predominantly negative consequences of father absence on the sex typ- 
ing of the young boy. What cross-cultural evidence do we have that 
may support these findings in societies other thali our own? 

It may come as somewhat of a surprise to learn that among as 
many as 40% of tmditional societies a significant segment of the infant 
male population has very little contact with adult males (Munroe & 
Munroe, 1975}. Thi.^i is especially pronounced among the polygynous 
societies thai predprn\n^te in Africa (LeVinc, 1973) and Is probably on 
the increase in the developing world as men leave their homes and 
families in the rural areas in search of work in the big cities. 

Burton and Whiting (1961) hypotheaixe that the different kinds of 
sleeping arrangements and residence patterns found in various 
societies should have profound consequences for the sex-role develop- 
ment of males. Maximum conflict should be found In (polygynous) 
societies in which the infant and mother sluep alone to the exclusion of 
the father, even if the residence is located svith the family of the father. 
According to paychoanalytic theor>s this exclusive mother-infant 
sleeping arrangement should make the boy initially wish he were 
feminine, but the patrilocal residence Hhould lead him subsequently to 
wish to be inasculine. Burton and Whitings ^'status envy" theory pre^ 
diets that a person will modeJ after whichever parent has the higher 
status. In the arrangement described here, during the child's infancy 
the mother has all the status, but the lather will ultimately acquire 
more status than she. because the residence lies with his family. In 
societies with such arrangements one wauld expect the conflict in gen^ 
der identity to be e^cpressed in severe initiation ceremonies. Indeed, 
almost all of the world's societies with initiation cei'emonies that In- 
clude a genital operation feature sleeping arrangements In which the 
mother and boy sleep together to the exclusion of the father during his 
infancy and v^here the family s residence is patrilocaL 

According to this theory, If there is £i conflict between primary 
and secondary sex identities without u mechanism such as an Initia- 
tion ceremony at adolescence to resolve it, the boys reaction to his 
primary feminine identity may be an exaggerated masculinity. This is, 
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for instance, quite pronouncud In Latin cultures, whcru mcwhimo or 
an appearance of manliness at all costs, in a vvidclv publicised examplu 
of compensatory masculinity. 

Whiting (bund this "prptcjsl masculinity" more ofkn in societies 
where the fether has low salience in inl'ancy but high status in later lifu 
(Harrington & Whiting, 1972), The glorincalion of warlare may also be 
considered an exaggerated Wed for men to defend themselves against 
feinininity. This particular phenoincnon can be found more comrrionly 
in societies with an exclusivt: boy-niolher relationship in infancy, but 
without inUiation ceremonies in adolescence to resolv^e a possible 
connict between primaiy and secondary sex Identity. 

Whiting. Kluckhohn, and Anthony (1958) consider juvenile delin^ 
quency to be another forni of exaggerated masculinity. We have some 
cross-cultural evidence that suggests that this particular phenomenon 
Is common in nonliteratu societies in which there is little contact be. 
tween the father and the ywng hdh. Bacun, Child, and Bany (1963), 
surveying a sample of 48 nonliieraie sucieiies in HRAF, found that lack 
or limitation of opportunity for the young boy to form an identification 
with his father vvas associaied both with frequency of theft and per^ 
sonal crime. The negative effect of lather absence takes place during 
the first two years of infancy. This, at least, is suggested by the findings 
of a study cm cro-ss-ses identUy in Barbados (Burton, 1972). In this 
Caribbean culture, both cunilict of cross-sex identity and consistency 
□feminine identification occurred more frequently in males of school 
age when their father had been absent during the first tsvo years of life. 

One would espect a continued striving to identify with femininity 
in males in scx:ielies in which there is both an exclusis^e rnQther-infant 
sleeping arrangement and matrilacal residence, since in such societies 
the initial status of the mother inhemit in the mother-infant sleeping 
arrangement is later supported by the matrilocal living arrangement. 
Such societies should provide males with some means to act out, at 
least symbolically, the feniinine role, such as the ''couvade'* (Burton & 
Whiting, 1961; Munroe, Munroe, & Whiting, 1973). Sometimes caJled 
'^male childbed/' the couv^ide consists of taboos and restrictions ob^ 
served by the father around the lime of his child's birth, taboos that are 
not unlike those observed by the mother. For instance, the black Caribe 
males of British HondurEis observe a series of postnatal behavior re- 
strictions designed to protect the health of the infant. Individuals, 
however, differ in the nuinb^^r, duration, and kind of taboos they be- 
lieve are necessary to observe. 

In the seven societies in which some kind of i^elationshipof male 
symptomatolbte^ during pregnancy and childbirth to fenninine sex- 
typing has been established, there are clear societal differences in the 
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avcfrage number of symptum luvuls uxprcSHud by the mi\U, such as 
vomiting, fbod cravings, headaghc, dmAnum and Cuvur. Caribu men 
reported an avtiragg of fivu wmptoms gaeh, while both Anglo- 
American and Muxican-American men averaged under one symptom 
each. AnQther comparison of symptom frequency m uflcred by four 
contiguous East African socieiicH, studied by Munroe and Munroe 
(197S), that expose boys in infancy to conditions of low male salience 
and in later childhood to structuiTd emphasis on malcness. Since 
cross-culturally this combination is associated with initiation rites, in 
these four societies the level of male-prugnancy symptomatology 
should be low. However, only three of the groups actually observed 
any initiation ritesp and for these three societies the average number of 
syrnptoms per male ranged from one to one and a half, a frequency not 
far above that of the American males. The fourth society, which did not 
have initiation ceremonies, averaged nearly five pregnancy symptoms 
among adult males; half of them experienced something akin to labor 
pains during the wife's parturition. 

Mast u| the cross-cultural studies of sex-role learning reviewed 
here have been limited to males, reflecting a bias in the literature that 
may be accounted for to some extent by the fact that most of the au- 
thors were male, 

Fcrnsiles rarely lack for a same-sex adult in the critical early 
years, and it is therefore predictable that they would display fewer 
problems of sex typing than males. The ritualized envy of the woman's 
role that is displayed in the couvade has no precise counterpart in 
female Institutions. There are lew studies on the effect of father ab- 
sence on se?c-role development in females, and their results do not 
demonstrate any detrimental influence. Female initiation rites seldom 
occur with the same intensity or severity as male ceremonies; their 
major function seems to be the control and orientation of the pubes- 
cent girl along domestic and economic lines (Brown. 1 963; Harringlon 
& Whiting, 1972), 

PARENTAL ACCEPTANCE AND REJECTION 

A worldwide study of the effects of parental acceptance and rejec- 
tion has been undertaken by Rohner (1975), based on an intensive 
analysis of the ethnographies of some 101 societies. Both acceptance 
and rejection were rated on a livu-point scale, ranging from the pres- 
ence of a warm and accepting parent-child relationship, characterized 
by much fondling, cuddling, and demonstration of love and affection to 
the child by parental words and actions, to rejection that either took 
the form of indifference and lack of interest in the child's development 
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or frequent and severe physical punishmunl and withdrawal of 
warmth and affection* 

Compared with accepted chfldrcn, rejected childrt'n throughout 
the world are significantly more aggressive, and tend to devaluate 
themselves and to perceive themselves as being worthless or worthy of 
condemnation, Moreover, rejected children appear often more depen- 
dent than accepted children, and more clinging and attention seeking 
than children who are accepted, They appear to have conllicts over 
wanting to reach out to others, especially those in need, but are fearlul 
about committing themselves emotionally, thus exposing themselves 
to the threat of further rejection. 

Accepted children, in contrast, tend to be more sulf-reliant than 
rejected children and to draw on their own skills and resources to meet 
their physical and emotional needs. They also form warmer and less 
hostile peer relations and grow into more generous and responsible 
adults than rejected children. 

One of Rohner's principle hypotheses, explaining the worldwide 
variability of parental acceptance-rejection, relates to the intensity of 
interaction between parents and their children. Mothers or major 
caretakers are likely to reject their children whenever they are unable 
to break the intensity of continuous interactions with them, 

Rohner (1975) found a significant worldwide relationship be^ 
tween parental behavior and household composition. Mothers who are 
home alone all day with their children are more likely to reject them 
than mothers who have someone else in the household, especially 
another adult such as a grandparent who does not have child-rearing 
responsibilities of her own, to help assume the burden of child care. 

A significant worldwide relationship appeare to exist between pa- 
rental acceptance-rejection and households where fathers are present 
to varying degrees during a child's first few years of life. Children tend 
to be accepted more often in homes where fathers are present on a 
day-to-day basis, as in nuclear family households, than in households 
where fathers are present less often, as in mother-child households 
where women live alone vy]th their children. The more time fathers 
spend tending their children in relation to other caretakers, the more 
likely the children are accepted. Thus, fathers the world over are im- 
portant and effective nurturing agents. 

In summing up his findings In his book They Love Me, They Love 
Me Not, Rohner (1975) stresses the fact that while rejection appears to 
have malignant effects throughout our species, some children seem to 
escape its pernicious impact. 

A more refined look needs to be taken at parental acceptance- 
rejection in terms of different styles of behavior, such as aggression or 
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neglect, and in terms of sex and age differences in chikli^n. The in* 
teraction of sex of parent and sex of child— namelvs the effuctson sons 
and daughters of paternal rejection versus maternal rejection— also 
needs to be furLher explored. One fact seems to stand out clearly; "pa- 
rental love and loss of love have Implications perniuating acruss buth 
personality and the entire social system and perhaps even across the 
species'^ (Rohner, 1975, p. 173). 

SUMMARY 

Ecology and economy, as well as household structure and com- 
position, tend to set limits to parental child-rearing goals and prac- 
tices, providing fewer options but also more continuity in the sociali- 
zation of children in developing countries than in the Westum world. 

Climate, physical habitat, the division of labor by sm, and the 
maintenance system of a society all affect the socialiTiatiun process, 
including the channeling of dependence and aggression, the extent of 
sex differences in child rearing, and the degree to which assertiveness, 
self-reliance, and achievement, or compHance, obedience, and respon- 
sibility are valued in children. 

Across cultures, the complexity of the socioeconomic system ap- 
pears to be related to the prosocial behavior of children: hi simple, 
unstratified societies, in which children have important household 
tasks to fulfill, they tend to be more altruistic, nurturant, and respon- 
sible tovvard other children; in more complex, stratified societies, 
where school attendance fills part of the day, children tend to display 
more demanding, dominant, and egoistic behavior. 

Cross-cultural studies also report a number of significant differ- 
ences between extended, nuclear, and mother-child housuholds in in- 
dulgence of infants, diffusion of attachment behavior, pressures to 
make the transition from infancy to childhood, and the degree to 
which aggression toward parents and peers are tolerated. In extended 
families, whei^ aggression tends to be more severely punished, chiU 
dren score lower in intimate-social behavior than children in nuclear 
families. Large differences in sex typing of work roles and sex-role 
training of boys and girls are generally found in polygynous and ex- 
tended families; small differences occur in nuclear families. 

Early identification of boys with their fathers is made easiest In 
nuclear families, most difficult in polvgvnous mother-child house- 
holds. 

The predominantly negative consequences of father absence in 
early childhood on the sex typing of young boys found in the Western 
world is also reflected in cross-cultural studies. 
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Cross-cultural studius have nUo shown a rebtianship between 
household composition, intensity of interaction between mother und 
child, and parental acceptance or rejection of the child, Children tend 
to be accepted move when mothers can share the burden uf child care 
with another adult, ^uch as a grandparent, and \yhhn fathers are pre/s- 
ent on a day-to-day basis in the child's first years of lite. 
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During the past decades, a number of rapid social changes have 
taken place m many developing countries. Most of thesp are due to 
improvement in maintenance systems; that is, changes in health dellv= 
ery, the introduction of primary education, industrialization, urbani- 
zation, and access to better transportation and the mass media 

Since the 1960s the term modemimtion has come to be widely 
accepted as a general designation for these processes (Inkeles 1977) 
Research on modernization is primarily concerned with the institu- 
tional forms characteristic of more developed nations, such as educa= 
tion, industiy, and the nation=state. Increasingly, behavioral scientists 
are also becoming concerned with the place of Individuals in the pro- 
cess of nnodernlzation, the changes and adaptations they have to make 
as they come into contact with modern institutions, such as schools' 
tactories, hospitals, city life, the mass media, and bureaucracies ' 
A number of theoretical perspectives have been offered to the 
question What makes people modern?" Some have considered mod= 
emity a product of constitutional tendencies, some a product of early 
family miheu. Others have stressed the fact that modernity can be an 
expression of shared values (the Protestant Ethic) or a prc^uct of df 
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fusion and imitation. wMf«by thu povvur oi' luclmological '-^Jvancud 
systems drives cut indigenous cultuial patterns and '-"P^ <^^"^ 
with foreign models, For an excellent discussion ot the pHychological 
nerspcctlves on culture chaiige. the Interoslud reader might %vnnt to 
turn to the June 1977 Issue of ^Journal ofOms^Cidiuml Psyclwloi'y. 

Yet another perspecllve, that of soclaUlearning theory, seems to 
account for most of the variability found among individuals as th^ 
adapt to rapid social change, We may expect md.viduals to leai n to b. 
modern by IncoiTJoratlng within themselves principles that atu tm^ 
bedded in the organizational practices of the institutioiis such ^ he 
city, school, and factory) in which they live or work ( nkeles 977). 

In the Held of child development, studies ot the effects ol I ht pro- 
cess of social change should have high priority tor luture research. At 
present we have some data on the relationship between social change 
and the sensorimotor, perceptual, and cognitive ^«^'°P;"«"V°^^^ 
dren (Leiderman, Tulkin. & Rosenfcld, 1977; Rogof , l^J?. Wag"^ 
1978) but we have much less intbrmation on the relationship between 
modernization and social behavior of both pretakers mid children^ 
In the present chapter I will discuss data trom the developing 
world that deal with: (1) changes In attitudes and socialization values 
among parents and children under conditions ol rapid social change, 
(2) changes in parents' chlUlMearing behavior under the uni^ct ot 
modernization: (3) changes in children's social behavior under the im= 
pact of education and urbanization; and (4) the persistence ol cross- 
cultural differences in the social behavior of parents and children, in 
spite of changes In the social stmcture. 

CHANGES IN ATTITUDES AND VALUES AMONG 
ADULTS AND CHILDREN 

Inkeles and his associates (Inkcles. 1969; Inkeles & Smith, 1974- 
Schuman, Inkeles, & Smith, 1967) undertook an ambitious project on 
the social and cultural aspects of uconomic develt^ment .n six de^ 
veloplng countries: Argentina, Chile, India, Israel, Nigeria, and East 
Pakistan (now Bangladesh). _ i ,„ en„^v/ 

In the six countries. 6000 young men were interviewed to study 
the impact on the individual of exposure to and partlcipalion in the 
process of modernization. Within each country a large samp e wm 
selected to represent points on a continuum of exposure to mof ^^.^iz- 
ing iSluenceJ (1) cultivators of the land still rooted in a traditK)rm^ 
rural community; (2) migrants from the countryside just arrived m die 
dty but not yet integrated into industrial life; (3) nonmdustrial work- 
ers still pursuing the traditional occupations of crattsmen. m an urban 
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environ rnerit; (4) es:peTOncci inJuBtrial workers; and (5) educated 
young people with secondary and university educatlorx. To a striking 
degree, the lame syndrcniesofatti tiides and values defined the ''niod- 
em" Individual in each of thes ixcCTiniiies: ( 1) opeaness to new experl- 
ence. both with people and v^ith mm ways of doing tilings, such as 
family planning and birtli conftrol; (2) assert ion of increasing Indepen- 
dence from the authority of tiadinlonal figures, such a parents- (3) 
belief in the efficacy of science and medicine and an abandonnaent of 
passivity and fttallsni in the face life's difficulties; and(4) ambition 
for oneself and one's children to acliieve higheroccupationa! and edu- 
cational goals. These qtmlitles did not differ substantially from occu- 
pation to occupation or froni cultan^e to culture. Edticat ion was found 
to be the most powerful factor En de tmtiining tliu degree of moderniza- 
tion in the attitudes, values, and b^'lmvior of tJi^ men. Next to educa- 
tion, factory \vork --that is, iniustrfalimtion— niadeasignificarit con- 
tribution in sch^ling men iai mtodern attitudes. Urbanization— a 
move from the traditionaL rural trilal society to the largeurban areas 
of developiragcountrLes— rricidea l^issignifi contribution to mod^ 
smization tlan either educatlwi or^fnctory work. 




This urbim family in India imaint^ib Humt; fciil u res of t hi: traditional 
nira! lifcs. (Fhutu ucjurt^y uf DNIOF.) 
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One of the more interesting findings of the Inkeles and Smith 
(1974) study is that those who come from very traditional backgrounds 
and receive little formal schooling can, under the right circumstances, 
still become modern in adult life. The attitudlnal changes observed 
following work in industry clearly are late socialization effects. Popu- 
lar impressions to the contrary, Inkeles and Smith found that exposure 
to the influences of modern institutions and migration to cities does 
not necessarily lead to psychic distress. 

The findings of this atTibitious study have also been supported by 
research done in Africa on the psychology of acculturation. Doob (1957, 
1961) studied samples of urban, semiurban, and mral adult males 
from three African countries, two in East Africa (Uganda and Kenya) 
and one in South Africa. Like Inkeles, Doob finds that education seems 
to be the key factor in creating modern attiludes among people from 
traditional societies. Urbanization proved relatively InGonsequential 
by comparison with educational level in bringing about changes to- 
ward a more modern attitude. 




In Tanzania the gu%uTnmei)t has insllUilud educational ruform bu 
has incorporated thu truditiynal and the modem. This village school 
is a part of villnBe h'le, and this class visits thu village eldur to learn 
iocai hiHlorv. (Fhoto by Horst Ccrni cimrtu.sy of UNICEF.) 
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A series of inturconnucteri studies of traditional and WesttTn at* 
titudes in three different continents has been undertaken by Dawson 
and associates in West Africa> Australia, and Hong Kong (Dawson, 
1967, 1969, 1971b: Dawson & Ng, 1972), Items on his 'Traditional/ 
Modernization Scale" dealt with parental disciplints the relative 
status of boys versus girls and wives versus husbands, and obligations 
to the extended family. Parents with more modern attitudes had more 
educationi cameJrom smaller nuclear families and from the top of the 
birth order. Women tended to be more modern than men, showing a 
preference for egalitarian treatment of boy and girl children. Older 
children were found to be less traditional than younger children, even 
when they came from the same school, family, or tribal group. 

For children who attended indigenous schools, only parental at- 
titudes were relevant in shaping their own attitudes toward the mod- 
em world, but for children who attended Western- type schools, expo- 
sure to the English language and the mass media was equally relevant. 

Spiro (cited In Grindah 1972), using the analogy of an onion, feels 
that knowledge and behavior traditionally learned and Internal ized in 
early childhood will be the last to be "peeled off" during acculturation. 
Some empirical evidence for Spiro s hypothesis comes from a study of 
acculturation in East Africa conducted by the A ins worths (1962a, 
1962b), who Interviewed some 355 students in six secondary schools In 
Uganda and Kenya, They found that the more acculturated among the 
students differed from the less acculturated In regard to their attitudes 
toward parent figures, but this difference was less marked than other 
differences attributable to aceuIiuraiiQn; namely, attitudes towards 
teachers, political authonty figures, and "the West." 

CHANGES IN CHILD^REARING PRACTICES AMONG 
PARENTS 

Inkeles (1969) has called attention to the role that^ parents 
play, through both purposeful and unconscious adjustments in their 
child-rearing practices, in mediating the inlluences of social change in 
their children, ideally, to lesl these assumptions we would need de- 
tailed Information about the chiUUrearing practices utilized by two 
consecutive generations of parents in the same culture, the first which 
lived and t^aised its ehildren in a period of relative stability, and the 
second which lived and brought up its children under condillons of 
rapid social change. We do not have any second-generation longitu- 
dinal studies of child-rearing behavior in developing countries, but 
we can learn from comparisons of subcultures within the same 
country that have been exposed to different rates of social change. 
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ftothro (1962) conducted an Interview study of 468 mothers in six 
Lebanese cornmunities, rural and urban SunnL Orthodox and Grego- 
rian* each divided into lower-class and niiddle'classssimples. He found 
few class differences^ but a distinct rtiodernizalion effect. The following 
characteristics were more likely to be found among modern, less likely 
to be found among traditional, Lebanese mothers: (I) higher educa- 
tloii, even '^^hen the effect of social class was controlled; (2) greater 
emphasis on mother's positiori in domestic affairs; (3) warmer treat- 
Ttient of the preschool child; (4) belief that a child should learn how to 
fight when necessary; (S) use of withholding favors as a disciplinary 
technique; (6) more reported depeadency of the children; and (7) de- 
niands and expectations which in American studies had typified 
mothers with high achievement needs. 

The greater warmths use of nonphysical punishment, allowance 
of deperidency and aggression, and egalitarian is in in parent-child rela- 
tions arxiong modern Lebanese faniilies strongly resemble American 
child-reaHng trends of the past 25 years (Bmnfenbrenner, 1963). It 
could be argued that these child-rearing practices might be reflecting 
basic trends in world socioeconomic and technological development 
during the rfiid-20th century, most generally industrialization, the 
spread of literacy and expansion of schooling, the eniancipatiori of 
women^ and the growth of white-collar occupations. 

The parents characterized by more modern child- rearing goals 
are probably not distributed randonily svithin and among nations. 
Being prcKltict and agents of educational and economic development, 
they should be concentrated where these processes have reached their 
peaks; that is, among educated white-collar and professional pepple 
more than aniong inanual workers * in the cities rather than in the 
country, and in industrialized more than in notundustrialized nations* 

In many parts of tropical Africa, Asia, and Latin America, such a 
class has only begun to form. They are an indigenous educated elite, 
which is numerically small but important soci&Uy. culturally* and po= 
liticaliy. The men are high-ranking civil servants and professiorials and 
often Community and cultural leaden as welU With the university stu- 
dents destined to join theu^ ranks* they constitule the educaHi^u and 
interriationally aware public representatives of their nations, To all 
appearances thesu peuple represent the farthest poirit that individual 
aceulturation has reached in developing countries and the greatest 
change in behavior that has taken place there within the span of a 
sirigle lifetinie. The cities in which these peojple live next to nnore tradi- 
tioiial groups of the same ethnic background are therefore potential 
laboratories for stiidles of the effects of rapid social-psychological 
change, 
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One of thu most extensive studies of changing life-styles and 
parent^child relationshtps has been reported from Nigeria by LeVine, 
Klein, and O^ven (1967) and by Lloyd (1966. 1970). Two contrasting 
Yoruba groups in Ibadan were studied. One group, called the Oje, lived 
in a compound in a cluster of extended families and the men practiced 
traditional professions; they were either cmftsmen, such as carpenters 
and tailors, or snnall businessmen and shopkeepers. Their traditional 
pattenis of fanfitly life were quite similar to that of the rural coun- 
tryside. The vast rnajority of the adult women were still illiterate, and 
most men had no more than a few years of education. Although most 
children now get ^ modicum of schooling, Yoniba supernatural beliefs, 
particularly thof^' concerning fertility, disease, infant mortality, 
witchcraft, and r.'incamation, are still widesprijad in this population. 
Thus, it is not unreasonable to tak^thisi particular neighborhood as 
representative of the traditianal Yomba way of lif^ for a study of child 
rearing, 

The modern "elite" families that were selected as a contrast 
group contalnecl Yoruba women with secondary-school education 
married to men with postsecondary education in highly prestigeful oc- 
cupations and residing in the modern suburban sect^ions of Ibadan, 
Many of these farnilies had some kind of overseas experience (70% of 
the men and 80% of the women had lived in England or the United 
States for at least a year). In contrast to thu compound living of^ the 
more traditional Yoruba, the residence of the elite was generally a 
one-family house. Its size was dependent on family income, but it af- 
fbrded a good deal of privacy for the nuclear family. Most of the elite 
men in the father study were only a generation away from the Oje men 
in level of acculturation . Many of their own fathers had been illiterate 
and lived In polygynous families. The traditional Oje group can there- 
fDre be taken to be representative in broad outlines of the socioeco- 
nomic matrix frorn which the educated elite group emerged within the 
span of one generation, 

A total of 40 interviews was conducted with both mothers and 
fethers from the traditional and elite groups. Tr;Kiifinnjv! mothers e:^- 
pected more immecliate obedience by the child; elite mothers qualified 
their request by taking into account its nature and urgency and the 
child's capacity to understand It, Asked what they valued most in a 
welUbehaved child, the traditional mothers mentioned obedience most 
frequently, whereas elite mothers mentioned self-reliance and sociabih 
ity, as well as responsibility. The proportion of traditional and elite 
mothers who gave first mention to tasks involving achievement 
socialization was significantly different, with the elite mothers stress- 
ing achievement more. These moiheis also difierud Hignificantly in 
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their use of physical discipUne. scoldiiig, and Isolation. Significantly 
more traditional than elite mothers used physical punishment for 
sU^t offenses. 

In comparison with the traditional fathers, the elite fathers not 
only appeared to be less restrictive of their children's aggressive be-, 
havlor, but also warmer, less detnandlng concerning household chores, 
more permissive in occupational choice, and more egalitarian in their 
relations with their wives= While the elite fathers had shifted to greater 
tolerance of the child's impulses and desires, they remained closer to 
their traditional background In their insistence on respect and main- 
tenance of fairly strict discipliiie. 

Thus, in this exploratory study of two groups of urban Yoruba 
parents, representing traditional versus modern poles on a moderniza- 
tion continuurn, there is evidence of a change toward a more intimate 
and affectionate parent-child relationship oriented towards the raising 
of fe^er, more sel^directed children. This shift has taken place in the 
context of a general decline in social distance between husband and 

wife. , J J 

Traditionally* this social distance was related to age and sex 
segregation in the compound of an extended or polygy nous family. Its 
sharp diminution under the changed conditions of the nuclear family 
has made husband-wife relations more egalitarian, has meant that 
more paternal attention Is giveti to the child, and has made the amount 
of this attention dependent not on the external structure of the family 
but on the amount of time the fathers extrafamilial roles allow him to 
spend with his family. Given the difference In income and social status 
between the traditional and the elite fannilles, as well as differences in 
infant mortality rate, housing, family structure, and education, it is 
extremely difficult in this particubr study to specify conclusively 
which aspects of sociaUcultural chanie caused which changes in pa- 
rental attitudes and behavior^ However, it is a most impressive fact 
that movement froni the traditional end of the continuum to the mod- 
etti end can be accomplished in a culture in only one generation. 

Some complenient^rv findines come from another African cul- 
ture in an Investigation of the Sisala of northern Ghana (Grindal, 
1972). When accuUurat«d parents in northern Ghana were asked to 
contra^L their methods uf child training with those of their own par- 
ents, they often replied by referring to their experience as migrants, 
noting that life in the city had taught them many lessons, including 
''sense'' and selfreliance. 

There was generally among acculturated parents a closer and 
more personal relationship between fathers and their children than 
among traditional families. If the father was ;a ^age earner, a clerk, or 
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a feachen the son did not accompany him as the village child would 
follow his father to the farm. As a result, the process of home education 
had a greater element of conscious direction. This required a greater 
degree of interaction between parent and child and a grualer concern 
with the parCicular interests and abilities of each child. 

This greater personalization and informality led to a breakdown 
of the authoritarian principles underlying the father-son relationship. 
Thus, the acculturated parent among the Sisalas In northern Ghana 
did not insist upon unquestioning bbedience. We see a parallel here 
with the behavior of the elite Yoniba In Nigeria (LeVine et al., 1967' 
Lloyd, 1966, 1970), 

4 lesser emphasis on respect for the parent, a gieater ggalitar- 
ianism between husband and wife in the disciplining of a child and 
in the decision to send a child to school, and greater stress on succes?^ 
in school than on a child's domestic participation have also been re- 
ported from the Ivory Coast. Clignet (1967) Interviewed mothers from 
two tribal gruups, each representing different degrees of urbaniza^ 
lion (mral cash-crop farmers, urban manual workers, and urban cler- 
ical workem), and found increasing homogeneity among those mem- 
bers ofthexwo tribal groups who had been exposed to city life for the 
longest time. He suggests that the contrast between urban and ruml 
segments of an ethnic group undergoing modernization may be due 
to the occupational characteristics of the urban si^ment. 

That the urban working class in a soeiety developing toward 
modam industrialism still tends to be the primary carrier of tradi- 
tional sociocultural premises is well dccumented in a study of per- 
sonality development in two urban cultures, Mexico City and Austin, 
Texas. HoItEman, Dia.^^Guerrero, and Swartz (1975) employed an over- 
lapping longitudinal design, enabling them to cover a span of 12 years 
of developmrnt (6^ IS years, grades 1=12) in six eulendar years of re- 
peated testing. Altogether, a total of 417 Amencan and 443 Mexican 
chiidreii were studied. In Austin, children were drawn from elemen- 
tary schools and junior high schools, representing a broad range of 
working-class, business, and professionaf families. Samples of children 
matched by age and sex as well as fathers' occupation and educational 
level were obtained from both private and public schools in Mexico 
City, 

Mothers of upper-class children in both cultures, in the United 
Slates as well as in Mexico, valued more highly for their children such 
traits as independence, tolerance, and sociaf concern, while lower- 
class mothers valued strict obedience. 

Both American and upper-class Mexican fathers shared many ac- 
tivities with their children, while lower-^class Mexican fathers did this 
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lesi frequently. Social^class differences were also much greater for 
Mexicans than for Americans with respect to joint parent-child recre- 
ation. Such activities were quite common for both upper- and lo\ver» 
class Americansi and to some extent for upper-class Mexicans, but not 
for their working-class counterparts. 

In some respects, the highly educated lawyer, doctor, teacherp or 
business executive in Mexico City had more in common with his coun= 
terpart in Austin, Texas, than he had with the relatively uneducated 
blue-collar worker in his own culture. 

Similar differences in parental demands and independence train- 
ing have been reported in studies of mothers from working-class and 
professional families in a large Indonesian city (Dan^inger, 1960a, 
1960b; Thomas & Surachmad, 1962), 

Studies reviewed so far have all dealt with urban samples that 
differ in educational and socioeconomic level and hence exposure to 
the modernizing effects of the West. Let us now turn to some reports 
that deal with rural families exposed to industrialimtlon, but main^ 
taining their rural residence, and studies of recent rural migrants into 
the cities of the developing world. 

Mussen and hiS associates (Mussen, 1966; Mussen & Beytagh, 
1969) have taken a look at the effect of Industrializatipn on child- 
rearing practices and children s personality in rural Puerto Rico 
among three groups: an industrial educated group (average, 8 years of 
education); an industrial uneducated group (average, 3 years of educa- 
tion): and a group where the fathers were still agriculturlsti (average, 
2.4 years of education). There were changes in attitudes, expectancies, 
and disciplinary techniques among the three groups, Agricultural par- 
ents were more restrJctive and less permissive, whereas the indus- 
trialized parents had warmer and more intimate relationships with 
their children and fostered more independence and achievement. 
These differences became mafnified when the father's industrializa- 
tion was accompanied by a higher level of maternal education. 

The advantage of the industrialization process taking place in 
rural Puerto Rico is that most Puertio Ricans were not forced to move 
away from original homes or families to beconii^ iiidustnal workers* 
since many factories have been established in rural areas. Thus, the 
mother's schedule of duties in the home, her daily aclivities, and her 
genera! way of life have not changed in any radical way. More sig- 
nificantly, the broader social milieu and the general community are 
not vastly different from what they were in the past, for many of the 
industrial workers continue to live in the same neighborhoods and 
interact with the same neighbors. 

Rogoff (1977) investigated maternal teaching styles in a rapidly 
modernizing rural (Mayan Indian) coraimunity in highland Guatemala 

* i . . 
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and found them to be related to exposure to Western activities. 
Mothers who taught their 9»year-oId children less by demoiistration 
and more by verbal instructions tended to be engaged in ccmmerce/ 
service occupations rather than the traditional sklUed crafts, had more 
years of education, and wore modern dress. 

The prcrcess of economic change may bring about some unex^ 
pected side effects in infant care that are created by the greater educa- 
tional opportunities for older children, especially for girls. Leiderman 
and Leiderman (1977). in their study of an East African agricultural 
comihunity, noted that families who send their children to school lose 
the services of an important infant caretaker of the requisite age 
(around 8) for at least part of the day. Some families with sufficient 
economic resources can pay both the school foes and hire a nonfemilial 
caretaker. Less affluent families who send their daughters to school 
quite likely have the disadvantage of a te^mature infant caretaker, a 
still younger sister, or girl cousin. Since the stimulation of a more ma^ 
ture caretaker seems to contribute to higher infant performance on 
standardized tests, even when the family economic level is controlled, 
the decrease of age of infant caretakers under the impact of schooling 
has irnportant implications for a developing society. 

The question of whether differential infant cognitive perfornianca 
at this early age bears any relationship to later cognitive and social 
performance remains open. What we need to be aware of is that the 
potemial benefits of a local primary school to a community in the de- 
veloping world may have negative consequences for other aspects of 
comniunity lifo, for example its infant^ and child-care systems (see 
Chapter 15). 

Studies of the rural poor in transition to urban poverty indicate 
that it may be the lack of skills required in making a living in urban, 
industrialized settings that has the most disorganizing effect on the 
behavior of caretaker and children in the urban slums and sbanty- 
towns of the developing world. 

Adeoye-Lambo (1969) a Nigerian psychiatrist, has written quite 
extensively on child rearing in African communities. In an interview 
publiSiied ui Fiychuiugy Tuuay (Bretuvcid, 1972), he nored that niany 
social problems derive from the fact that a growing number of the 
urban dwellers in Afnca, Asia, and Latin America are either seasonal 
migrants or illiterates who are enu.ely unprepared for the twin de^ 
mands of urbanization and industrialization. 

An excellent cross-cultural study of urbanization by Graves 
(1969) indicates that when poor mothers, be they Mexican-American or 
Ugandan, move to the city they develop a realistically based sense of 
powerlessness in their role as mothers, and this powerlessness has, in 
turn, adverse effects on the development of their children. At the time 
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of the Graves study, the general cultural norms for child rearing were 
not different from country to city, either among the Baganda or the 
Mexicans. Yet in the urban groups, mothers had a lower belief in their 
efficacy and less confidence in their ability to produce the kind of child 
they desired. Interviews also revealed that urban mothers were far less 
likely than rural mothers to believe that their preschool children were 
capable of being taught various skills. These uneducated, poor, urban, 
migrant mothers rated their children lower in potentialities for in- 
dependence, self-reliance, and ability to help within the fennily than 
did their rural counterparis. ^ 

Acculturation in this group was associated with an increase m the 
use of power-assertive techniques, commands, demands, and threats 
on the part of the mother. Thus, ironically, mothers reacted to their 
own powerlessness by making their children all the more powerless, 
Whiting (1968), in a paper on the effects of urbanization on the be> 
havior of Kenyan parents, speculates that mothers who are home all 
day in cramped urban quarters are more likely to issue conimands 
prohibiting action than to command positivu action. Since the con- 
tent of their restriction may appear more arbitiary th&ii positive 
demands related to task activity, they may find it more difficult to 
motivate their children to be obedient. Furthermore, since the urban 
mothers^ commands are less relevant to the welfare of the family as 
a whole and more motivated by personal feelings, they nnay be less 
consistent in their fbllow^through if the child (ails to comply. 

CHANGES IN CHILDREN'S SOCIAL BEHAVIOR 

B. Whiting (1968, 1974) predicts that urban living will affect the 
behavior of children of modernizing cultures in consistent ways, 
because it confines them to sets where it is impossible lot them to par^ 
ticipate in subsistence activities, but brings them in contact with spe^ 
cialists who furnish the goods and services ordinarily acquired sel^ 
reliantly by each family in the country .setting. The urban seta with 
their associated activities should decrease children's contact with aN 
truistic and selt-reliani mocieis anu i euuyc tneu whf^» v^,,,^^^^ - 
and practice responsible and helpful behavior. This should increase 
their egoistic behavior. In addition, they should be more apt to use 
aggressive techniques for persuading other children. 

What evidence do we have from the actual behavior of children 
who have been exposed to rapid social change that might support or 
contradict these predictions? 

Most of the evidence of the effects of urbanization and cultural 
compleKitles on children's social behavior comes from the Whitings^ 
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(1975) Six-Culture Study, which included communities in Kenya, 
Mexico, the Philippines, Okinawa, India, and the United States. On the 
basis of naturalistic observations of the behavior of children in these 
communities, the Whitings classified their social behavior along an 
"altruistic/egoistic ' dimension. On the altmistic end of the dimension 
the primary beneficiary is the other, the two types of behaviors with 
the highest positive loadings being ^'offers help*' and "offers support." 
By contrast, the ego or the actor him- or herself primarily benefits from 
the following types of behaviors: "seeks dominance," "seeks atten- 
tion/' and "seeks help," representing the egoistic pole of the dimen- 
sion. 

The altniistic/egoistic dimension of children's social behavior ap- 
pears to be strongly related to the degree of cultural complexity of the 
communities in which they are reared. The American community pro- 
duced children who were rated very high on the egoistic end of the 
scale, displaying a lot of dominanca and attention seeking in their so- 
^cial behavior. The other two communities in developing countries in 
which children displayed egoistic behavior were likewise charac- 
terized by a rather complex social system that included occupatlona! 
specialization, a class system^ and an indigenous centralized govern- 
ment. None of these features were present In the simpler societies in 
East Africa, Latin America, or the Philippines. They had been some^ 
what affected by modernization, but the inhabitants of these com- 
munities kept in touch %vith their rural roots. 

In the cross-cultural longitudinal study of Mexican and American 
urban children by Holtzman et al. (1975), differences between the 
working- and the upper-class children from the two cultures were evi- 
dent in their responses to a "view-of-life" questionnaire. Two dimen- 
sions on this questionnaire were "affillative obedience" and "active 
self-assertion.'- When the responses of H^yearokl boys to the "active 
self-assertion" versus "affiliative obedience" dimensions were con- 
trasted, the most striking difference aniong cultures appeared among 
the lower, working clasn rather than the upper middle class. In both 
cultures, working-class children scored high on affiliative obedience, 
Mexicans more than Americans. In both cultures, urban middle-class 
boys scored high on active self-assertion. 

What do these preliminary findings on the effect of modernization 
on children's behavior add up to? J. and B. Whiting (1973, 1975) argue 
that any culture that takes an extreme position with respect to any 
value does so at considerable psychic cost to its individual members. 
As a consequence, such societies must either provide a culturally ac- 
ceptable defense or expect radical social change. The traditional de- 
fense of complex societies against too great an emphasis on egQlstic 
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behavior is ''displaced altruism." in the United Stales demonstrated 
by a concern for the poor, at home and abroad. Others have sought to 
reject the egoistic value of the dominant society by establishing social 
systems, such as communes, where friends and neighbors rather than 
strangers are the object of help and support. The Whitings believe it is 
unlikely that displaced altruism will be a permanently satisfactory 
solution to an ovei^^mphasis on egoistic values, and that a return to 
simple subsistence farming, as suggested by commune movements, 
will not be a viable solution. Change needs to come about In the in- 
stitutions where altruistic and egoistic behavior is learned. In modern 
societies the school systeiti, with its emphasis on Individual achieve- 
ment, stands out as a training ground for egoism; also, a complex in- 
dustrial society that lacks appropriate tasks available to children by 
which they can meaningfully contribute to the welfare of the family 
fails to provide an arena for learning altruistic behavior. If modern 
industrial societies are to be mainlained with less emphasis on egoism 
and competition, methods of bringing up children must be modified. 
The schools, particularly at the primary leveh might be one obvious 
starting point for modificationi where older children would learn to 
take care of younger children and where learning to minister to the 
needs of an infant rather than to strive to be the first to learn the aU 
phabet or to get the best grade in arithmetic might lead to a shift 
in the value system of modern cultures. 

An example of active ccxiperation between government and fam- 
ily in encouraging prosocial behavior in children comes from a cross-' 
national study of two Western countries. Farnsworth (1973), in her 
comparison of child behavior and chlldM^earing practices in Norway 
and the United Slates, found that Norwegian children are less aggres- 
sive than American children, that chlld-^rearing practices in Norway 
encourage nonviolence and non aggression, and that the Norwegian 
government cooperates with the family in perpetuation of nonviolence. 

PERSISTENT CROSS-CULTURAL DIFFERENCES IN 
SOCIAL BEHAV/OR IN SPITE OF RAPID SOCIAL 
CHANGE 

Caudill (1969), in a (houghtful pupur un the inOuence of social 
structure and culture on human behavior in modern Japan, has 
pointed out that some of the confusion in the literature on moderniza- 
tion and its effect on social behaviar stems from an insufficiently long 
historical perspective. For millions of years human beings lived in 
simple hunter^gatherer societies and this way of life must have had a 
profound effect on our development and social behavior (Konner, 
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1977). About 10,000 years ago, with the advunt of agriciiitumi life, 
societies became more complex and diircrcntiated, and distinctive 
cultural traditions developed nmong societira that pursisted over 
several thousand years. In these iong-endunng, traditional .societies, 
there probably was a greater integration of social structure and so- 
cial behavior than in modern societies. Only in the la.st 500 yeais 
have people from different societies been in meaningful contact. Only 
in the last 100 years, with the rapid development and application 
of scientific knowledge, have %ve spoken about "modern societies " 
and only since World War II has the impact uf Westei-nization rapidlv 
accelerated. 

The application ofscientiric knowledge in modern life has had a 
profound effect upon social stnicturc, but probably more so in public 
than in private aspects of living. Caudill feels that we may tend to 
overratB the intensity of the effects of modernization upon psycholog- 
ical adjustment and personality characteristics. He believes that each 

historical cuUure, exert a relativuly independenr inlluence on human 
behavior, and that both need to bu considered simultaneously in the 
inve^igation of the psyeholugical chamcterislics of dinereni peoples! 
Considerable social change can take place, with ihe m^ull that dg^ 
veloping countries that are modernizing do indeed come lu appear 
alike in important ways, while at ihe same time hiHturical continuities 
may persist in social behavior that are reinfureed in the context o! fam- 
ily Ufe. This is illustrated by Caudill in his review of some of the main 
themes of Japanese literature concerned with Japanese personality 
and character and in his own studies of mother-child inieracllon 
among urban middle^class Japanese and American lamilies. 

From a perusal of the liienaure of several eeniurle^, Caudill can- 
eludes that there are a number uf key Hocial values thai are charac- 
teristic of the Japanese culture: (I) a sense uf the group or commu- 
nity as being of central impurtanee; (2) a strung sense of gbligalion 
and gratitude: (3) an under-lying emuiiunality and exeitabiliiy, which 
is controlled by a Homesvhat compulsive attention to details, plans, 
and mles; (4) a willingness tu wurk hard and to pei^severe iuward 
long-range goals; (5) devfUinn (n parunts and especially a strong, long- 
enduring tie to the mother; (6) an emphasis on sell-eflacemenr and a 
tendmcy to attribute responsibilily {u others rather than taking i^e- 
sponsibility for one's own actiuns: (7) an attitude of deference and po- 
liteness toward one's superiors and towai d those to whom one has a 
tie. coupled with obliviousness toward others; (8) a tendency for un- 
derstatements and an emphasis un nunvurbal communication; and (9) 
a gUuug leehng for the ephemeral nature of ihings. 
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Caudill and his associates (CaudlU & Frost, 1973; Caudill & 
Schooler, I973i Caudill & Weinstein, 1969) found in their observa^ 
tional studies In Japanese and Arnerican homes that these unique cuU 
tural values are communicated through a transactional pattern of be- 
havior between mother and child that persists from infancy through 
early and rniddle childhood. For example: (1) Japanese children dis- 
played significantly more dependency-related behaviors, and Japanese 
mothers showed significantly more encouragement and support of this 
dependency, than American mothers. (2) American children showed 
significantly more verbal and physical independence than the 
Japanese children. (3) American children e?cpressed more positive and 
negative emotions than did Japanese children in early and middle 
childhood. Wherever significant differences occurred in the two sam- 
ples of children, whether in terms of generally positive or negative 
physical behavior, more specifically, hugging, kissing, or fighting with 
other children, the American children were more likely to exhibit such 
behavior than the Japanese. 

In the United States, Sollenberger(1968) noted the persistence of 
historical-cultural values and ^mily structure in his observations of 
child»rearing pattems among the residents of Chinatown in metropoli- 
tan New York. The young Chinese child is abundantly nurtured and 
protected up to the age of 6 years to build up a reservoir of trust and 
security against future demands for conformity. The family is close- 
knit, with an atmosphere of mutual respect. Physical aggression is not 
tolerated. The child is surrounded by positive models of social behav- 
ior in family and community. All of these factors may well contribute 
to a relatively low incidence of delinquency among Chinese-American 
youth in the midst of urban decay and violence in contemporary New 
York City. 

Another cross-cultural study that documents the persistence ot 
cultural differences In social behavior is that of urban niiddle-classand 
working-class children from Austin, Texas, and Mexico City (Holtzman 
et aL, 1975). Whereas Caudiirs study looked at cross-cultural differ- 

infancv to age 6» Holtzman and associates 
addressed themselves to an age range from 6 to 18. 

We have already discussed some of the similarities between sam- 
ples of urban upper-middle class children in the United States and 
Memco that show the homogenizing influence of modernization and 
urban life. Equally remarkable is the persistence of some major differ- 
ences between Mexican and American youth and their parents, which 
appear to have their roots in the different historical and political de- 
velopment of the two countries; (1) MeKicans tend to be more family 
centered, while Americans are more individual centered. (2) Mexicans 
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tend to be more cooptTative in interpersonal activities, while Ameri- 
cans are more competitive, (3) Ainerlcans tend to be more active tlmn 
Mexicans in their style of coping with life problems and challenges (4) 
Mexicans tend to be more fatalistic in outlook on life than Americans 

Holtzman and associates anticipate that the subjective cultiire of 
both societies will eventually move into a new order more in keeping 
with future demands, retaining some common features of the old 
while establishing new priorities and values. Perhaps it is too much to 
hope that the more adaptive aspects uf the active Western societies can 
be atsed with the atRliative strength and interpersonal loyalties of the 
traditional societies, whether Mexican, Chinese, or Japanese. If such a 
blending occurred, it could only benelit both the developed and the 
developing world. 

SUMMARY 

The introduction of schools, factories, urban life, and mass me- 
dia in developing countries tends to open up more options for parents 
and children, but can also lead to greater discontinuity in the social- 
ization process. 

Significant changes have been noted in parental attitudes and 
values, in parental child-rearing behavior, and in children's social be- 
havior under the impact of modernization. 

On all five continents the .same svndrome of attitudes and values 
appears to define "modern" individuals; (1) openness to new experi- 
ences, including family planning and birth control; (2) assertion of in- 
creasing independence from traditional authoritv figures, such as par- 
ents; (3) belief in the efricacy of .science and technology coupled with 
abandonmc-nt of passivity and fatalism; and (4) ambitions for one's 
children to achieve higher educational and occupational goals. 

Education appears to be the most powerful factor in determining 
the degree of modernization of attitudes and social values, followed by 
industrialization and urbanization. Women tend to be more modern 
than iTien, showing preference for egalitarian treatment of the sexes 
and older children tend to be less traditionul than vounger children' 
reflecting the influence of both parental attitudes and education 

Changes in parental child-rearing behavior have been noted in 
both urban and rural areas of Africa, Asia, the Middle East and Latin 
America. Within a generation a shift toward a more intimate affec- 
tionate, and egalitarian parent-child relationship has been noted 
which is oriented toward the raising of fewer, more self-reliant and 
achievement-oriented children, in the context of a decline in social dis- 
tance between husband and wife. 
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This shift is accentuated when the father's exposure to urban or 
industrial life is accompanied by a higher level of maternal education. 

There remain significant differences in socialization values be- 
tween working-class and professional families, with the former stress- 
ing more traditional social values, such as obedience, and the latter 
emphasizing independence, tolerance, and social concern. 

Negative consequences. Including a greater sense of powerless- 
ness and less confidence in parenting skills, have been noted amoni 
rural migrants to the slums of the developing world who lack the sitilis 
to make a living in an urban, industrialized setting. 

Under the impact of education and urbanization children s social 
behavior tends to shift from altruism and cooperation to a greater de- 
iree of egoism and competed veness, but educational and government 
policies can provide models for learning altruistic behavior in ex- 

trafamllial settings. . . i u u , 

Although there appear to be worldwide changes in social behav- 
ior in caretakers and children in the wake of rapid social change, these 
changes are more apparent in public rather than private aspect^ of 
llvinl Degree of modemization and continuity of historical culture 
appear to exert relatively independent influences on human behavior. 
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Clausen (1966), in his review on family structure, socialization, 
and personality, points out that an older sibling may be caretaker, 
teacher, pacesetter, or confidant for a younger one. Yet the Handbook 
of Socialimtion Theory and Resmrch (Goslin, 1969) includes few refer- 
ences about caretaking of children by agemates. What cross-cultural 
evidence we can find, however, indicates that caretaking of children by 
siblings, cousins, or other peers is a significant phenomenon in most 
societies of the developing world. 

Weisner and Gallimore (1977) have addressed this issue in a 
paper entitled ''My Brothers Keepen" For the purpose of discussion, I 
will draw from their review on cross-cultural variations, antecedents, 
and consequences of the socialization of children by their peers. 

SIBLING AND CHILD CARETAKING: PREVALENCE 
ANTECEDENTS, AND CONSEQUENCES 

Child caretaking is widespread cross-culturally, but relevant 
material about this topic is scattered throughout many ethnographic 
studies, which makes comparative analysis difficult (Barry & Paxson 
1971). 
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RogoH. Sellers, Piorrata, Fox. and White (1975) have made a 
cross-cultural survey on the age of assignment of roles and respon- 
sibilities to children, based on ethnographies of 50 eulturcs from the 
HRAF files. They find pancultural trends in the age of assignment of 
child^care roles/centering on the 5- to 7-year-old period, when care of 
siblings, peer play, and the understanding of gami^ rulcb are most frc= 
quently initiated. This is the same age when Wesiern societies intro- 
duce formal schooling. 

The most common worldsvide pattern is informal child and 
sibling cdre that is part of the daily routine of children within Ihefam^ 
ily and that is carried out without formalized urganizational rules. 
Under these circumstances, child caretakers frequently operate under 
two simultaneous sets of pressures: one IVom their small charges, the 
other from their parents. In all non^Western societies investigated by 
the Whitings (1975) in their Six^CuItures Study, children were ex^ 
pected to do some child tending. However, there were striking differ- 
ences in the types of caretaking mothers were williug to delegate, the 
age at which they considered a child competent, and the amount of 
supervision considered necessary. One question on the mothers inter- 
view indicates the value placed on the help given by the child nurse 
(Whiting & Whiting, 1975). The mothers were asked %vho had helped 
them care for the sample child when he or she was an infant. Sixty- 
nine percent of the mothers from the East African community, 41% of 
the mothers from the Mexican barriu, 25% of the Filipino, 21% of the 
Norlh Indian, but only 12% of the New England and Okinawan 
molhers repurlcd having been helped with an infant by a child. The 
three highest-ranking societies, the East African, the Mexican, and the 
Filipino communities, were also the societies that ranked highest in 
the nurturant behavior of their children, ubserved independently m 

naturalistic settings. 

There is usually a strung contrast between inlancy and young 
childhood in terms of child and aduli caretaking practices. The care of 
toddlers requires different skills and behaviors on the part of the child 
caretakers than the care of an infant. Observations of the interaction of 
children with 2- to 4=year-uld siblings in the SixCultures Study (Whit^ 
ing & Whiting, 1975) indicate that caretakers of toddlers were com- 
paratively more apt to reprimand, to criticize, and to punish. This is in 
some contrast to the predominant nurturant and responsive attitude 
shown toward the infants in these societies. Thus, the role of the child 
caretaker is a function of at least three Victors: (1) the physical matura- 
tion of the child; (2) the availability of different caretakers: and (3) 
differing cultural conceptions of the maturity of the child, which, m 
turn, leads to different patterns of caretaking by children. 
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Sibling care is part of the daily routine of this Mexican girl. (Photo by 
David Mangurian courtesy of UNICEF.) 

Antecedents of Child Cmrmtaking 

Residence and size of family, as well as daily routines, subsist 
tence economy, and maternal workload, are related to the frequency of 
child caretaking in the developing world. Sibling caretaking is more 
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common in societies where women have more work to do, where the 
work takes the mother from home or is difficult to interrupt, and where 
circumstances of residence, birth order, and family size make alterna- 
tive caretakers available. A domestic group with a large number of kin 
and cousins present, a mother with many offspring and a daily routine 
keeping the siblings and other adults available for caretaking, would 
be the optimal situation for the development of nonparental and sib- 
ling caretaking (Mlnturn, 1969). Weisner and Gallimore (1977) suggest 
that research is needed on the relative influence of each of these factors 
and the effect of various combinations on the rate of incidence of child 
caretaking. 

Consequences of Child Caretaking 

There is a great need for additional data that document the possi- 
ble effect on a child of either providing or receiving child caretaking, 
Most of the data available deal with attachment behavior and differ^ 
ences In affiliation versus achievement motivation. 

Sibling caretaking seems to be of special importance in cultures 
that are polygynous. Africa leads the world in polygynous societies. A 
study of Kikuyu children illustrates the importance of the sibling 
group in socialization (Carlebach, 1967). After the child is raised by the 
mother for the first 1 or 2 years and is given a great deal of maternal 
care that fosters strong attachment, he or she will move in with the 
siblings when the mother is pregnant again. The sibling group is 
mostly responsible for the socialization of the youhg child and be- 
comes the main source of the child's emotional involvement. 

Lieberman (1977), in a short-term longitudinal study of S-^year- 
old American preschoolers, found that secure attachment may play a 
dual rule in children's relationships with other children. It may di- 
rectly promote peer competence by encouraging a positive orientation 
toward other children, and, insofar as mothers who foster secure at- 
tachment also encourage expanded interactions, it may indirectly 
promote social competence by giving children the opportunity to learn 
from peers. 

On another continent, Caudill and Plath (1966), in a study of 
sleeping arrangements of urban Japanese families, were impressed 
with the role of siblings in the instruction and care of the younger 
babies and how this responsibility for parenting appeared to diminish 
any sibling rivalry and to create close bonding between brothers and 
sisters. They ascribed the strong affectionate bond and interdepen- 
dence between different members of the family to the sleeping arrange- 
ments. When the baby is new, he or she sleeps with the mother: whm 
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another baby comes, the child sleeps with an older brother or sister. 
Sleeping with another member of the family apparently strengthens 
family bonds and expresses a strong nurturant family life, at the same 
time lessening the sexual aspects of sleeping together. 

The Whitings (1975). in their Six-Cultures Study, fouiul that chlN 
dren who interact with infants were more nurturant and less egotistic 
than children who did not care for infants. These authors suggest that 
caretaking of infants appears to affect overall interaction with peers. 
This becomes quite apparent when we take a look at the consequences 
of sex differences in child caretaking. Whiting and Edwards (1973) 
compared boys and girls in seven societies, the six cultures mentioned 
earlier plus theKlkuyu of Kenya, and observed incidences of nurturant 
and responsible behavior. Older girls, aged 7 to 11, offered help and 
support to others more often than did boys, Ihere were no such sex 
differences for children aged 3 to 6. The authors interpret the increased 
nurturance of older girls as due to the assignment to girls of increased 
child^rearing duties, particularly infant cart taking. Ember (1973) ob- 
served Luo boys in Kenya who %vere expected to perform child- 
caretaking chores usually assigned to girls. Suck hovA displayed more 
feminine social behaviors than boys not needed fm mch tasks. Thus, it 
appears that sex differences in nurturance and responsible behavior 
may only occur at particular ages and are not uniform across all cul- 
tures. The critical factor for the development of nurturant behavior 
seems to be the demand for child-care tasks within the home. It would 
be interesting to see whether similar findings could be replicated in 
our own culture, as sex-role expectations change in the wake of a more 
egalitarian type of child rearing. 

Several authors, including Levy (1968) and Ritchie (1956), have 
made an attempt to generalize about the effects of child caretaking on 
the development of individual differences in children. These authors 
have dealt with ethnographic accounts of child caretaking in Polyne- 
sian societies and have argued that sibling caretaking restricts the de^ 
velopment of individual differences in both children and adults. The 
possible effects of child caretaking were presented by Levy (1968) as 
the development of an easygoing or apathetic ''you can't fight City 
Hall" orientation to life. Weisner and Gallimore (1977) suggest that 
these consequences need to be interpreted in terms of the social con- 
text in which the child will live as an adult. The socialization goal of 
the societies in which these observations were made is the integration 
of the child into the social context, rather than fostering individual 
achievement and independent skills. Thus, it may be that children 
raised in a sibling-caretaking system develop psychological and behav- 
ioral characteristics that are adaptive in .some settings and not in 
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others. Systematic differences can be expected in the learning experi- 
ences of young children when taught by siblings rather than parents 
(Steward & Steward, 1976). 

From a brief overview of the rather scarce data available on sib- 
ling caretaking in the Six'^Cul tures Study and in Polynesian groups In 
HawaiL New Zealand, and Tahiti, it appears that sibling caretaking in 
extended families anywhere in the world may be a functional adapta- 
tion of low-income groups that allows economically marginal farnilies 
flexibility in coping with crises and increases the number of potential 
resource contributors. A case In point is the American Indian family in 
the American metropolis society (Jorgensen* 1971), which differs sig- 
nificantly from the nuclear-family, conjugal pair, and single-person 
types that predominate in White America. The less stable and the 
lower the amount of income among American Indian families, the 
larger the household. Brothers or sisters of the husband and wife, 
nieces and nephews, all join together to pool their meager resources. 
This grouping together also characterizes other poverty's tricken 
households among other ethnic and racial minorities within the Indus- 
trialized urban West. 

It remains to be seen what positive roles siblings can play in help- 
ing the younger child adapt to changes brought about by moderniza- 
tion and industrialization, since older children appear more open and 
exposed to modem influences than younger ones. 

AFFILIATION VERSUS ACHIEVEMENT MOTIVATION 

Evidence of the effects on motive development of sibling caretak- 
ing is either severely limited or indirect. For example, McClelland's 
analysis of the origins of high need achievement is focused on ages 
during which sib care is most likely to occur. McClelland (1961) indi- 
cates that initiating pressures for independence, either before or after 
the 6- to 8-year age range, appears to be associated with the develop- 
ment of low achievement motivation. 

In the Polynesian, African, Asian, and Latin American societies 
where child caretaking has been studied, it appears that early parental 
demand for nondependence serves, in part, to shift independence train- 
ing to older siblings. Thus, refijsal of help by parents redirects the 
child's overtures to siblings, who provide nurturance and training and, 
in turn, pressure for independence. 

Of critical importance is the fact that this shift from adult to sib- 
ling caretaking can occur without the toddler leaniing self-care skills, 
which may impose a rather ^^rong burden on the young caretaker that 
may lessen the child's achievement motivation at the crucial age when 
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it tends to crystallize. Given the mothers behavior, the child has no 
alternative but to turn to siblings; thus, achievement motivation may 
be sacrificed for the sake of affiliation. 

Reliance on sib caretakers as a factor in the development of 
affiliation motivation has been suggested by studies of Hawaiian^ 
Aniericaris (Gallirnore, Boggs, & Jordan, 1974). Ihe pattern of being 
interdependent and affiliating with othei^s is a significant feature of 
Hawaiian life and may cause problems m the classroom. Accustomed 
to sib care, Hawaiian children are inclined to attend to peers rather 
than teachers and Individual work, behavior that is often interpreted 
by teachers in terms of motivational, and attentional deficits/ 

On the positive side, MacDonald and Oallimore ( 1971) found in a 
number of classroom studies that Hawaiian-American students per- 
form at high levels if allowed to interact or affiliate with peers in team 
work or in the sharing of earned privileges. Whether peer inieraction is 
more motivating for those from high-sib^care families in other cultures 
is a hypothesis that has not been directly tested. 

To sum up, child caretaking appears to be an important antece- 
dent to nurturant, responsible behax ior and behavior that leads to 
affiliation rather than achievement motivation. Though it is presently 
preponderant in the non-Westem world, child caretaking may in the 
fijtureplay an important role as an alternative to maternal caretaking 
in the West, Greenfield (1974) suggests that day-care centers should 
involve older children and siblings in child care and that schooling or 
tutoring of primary-^school children should involve children as well as 
adults. The Whitings (1973, 1975) argue that whether a child is told to 
take care of younger siblings or whether he or she is sent to school 
instead may have a more profound effect upon the profile of the child's 
social behavior than the manipulation of reinforcement schedules by 
the parents. Thus, major attention needs to be paid In future cross- 
cultural studies to the role of child caretakers as transmitters of new 
social values and as links between the family and the rapidly changing 
outside world, 

CHILDREN'S PLA Y GROUPS AND GAMES 

Children's play groups are not necessarily dependent on caretak- 
ing patterns, but the two variables are frequently clusely related. Child 
caretaking affects the sex composition of play groups, and their physi- 
cal and social mobility, and where caretaking is not limited to one's 
own siblings, it shapes contacts with children not in one s immediate 
family. 

Weisler and McCall ( 1976), in a review article on exploration and 



314 CHAPTER IS 



play, trace the developmenial sequence in the nature of children's so- 
cial play. At first the child playi in isolation, without reference to vvhat 
other children are doing. The first Indication of a social clement is the 
occurrence of parallel playing, in which the nature of the child's behav^ 
ior is innuenced by and may be similar to that of nearby children, but 
there Is no direct social interaction. Subsequently, there may be short 
interactions between children consisting of socially instigated but not 
truly interactive play, as when the behavior of another child is im^ 
itated. Later, full-scale group play can be observed, in which one child 
interacts verbally and physically in a prolonged sequence with Dther 
children. 

Several theoretical oriuntations have emphasii^ud the role of play 
as a means of reducing tension and anxieties. Cross-cultural corTipari^ 
sons might reveal, in addition, different social and cultural values that 
are infused in the play of %'oung children. 

ECOLOGICAL AND CHILD-TRAINING 
CORRELATES OF GAMES 

One group of investigators who have pursued the cross-cultural 
and psychological study of games is Roberts and associates (Barry & 
Roberts, 1972; Roberts, Arth, i& Bush. 1959: Roberts & Sutton-Smith, 
1962 1966; Roberts, Sutton-Smith. & KendoUp 1963) and Sutton- 
Smith and associates (SuitQn-Smiih, 1969. 1971, 1972; Suiton-^Smith 
& Roberts, 1970; Sutlon-Sniith. Roberls, & Rosenberg. 1964) jn these 
studies, games were defined as competitive activities that always ter- 
minate in an outcome; namely, winning, drawing, or losing, Thrt^^ 
classes of games— games of pfiysical skil I , chance, and strategy— were 
the subject matter of their inquiry. Games of physical skill are those 
where the outcomes are deterrnined by the player's motor activities. 
Games of chance are those where the outcome is determined by a guess 
or some external artifact , such as dice or a wheeMn games of strategy 
the outcome is determined by rational choices, 

Sutton^Smith (1969, 1972) has summarized some of the ecologi- 
cal and child^training correlates of these different types of games, 
based on cross-cultural surveys of the HRAF ethnographies. 

Cultures without garner. Although play is universal, competitive 
games are not. Among the few cultures without competitive games 
were mainly Australian and South American societies with very sim- 
ple subsistence econoniius and simple technology, no class stratifica- 
tion, and homogeneous communities. There was generally low stress 
in child socialization in these cultures, low level of obedience training, 
and little need for competition. 

3lJ L 
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CulWres possessing games of physical skilL Cultures with games 
of physical skill consisted of societies in which contests over hunting 
and fishing skills were a part of the cultural patterns. They had rela- 
tively simple subsistence economies and technologies and lived in 
small cornmunities with little class stratification but sonie sex segrega- 
tion. Child socialization was easy, anxieties and conflict.^ low, sexual 
satisfaction high. 

Cultures with games of cff&nce. Chance cultures displayed a 
wider range of cultural diversity and appeared to flourish In the pres- 
ence of environmental, individual, and social uncertainty. These 
societies tended to be nomadic and were faced with considerable sur- 
vival uncertainty. They customarily used religious rituals for decision 
making and divination. Games of chance were an exercise of the same 
sort. Child socialization appeared to be more severe than in cultures 
with physicaUskill games, resulting in a higher sex^soeializatlon anxi- 
ety, Games of chance in such a culture appeared to be a way of making 
up one s mind with the help of a benevolent fate when life s conditions 
were sufficiently uncertain that one had no better instrumental proce- 
dura for decision making. 

Cultur§s with games of strategy. Cultures possessing games of 
strategy were at a greater level of cultural complexity than cultures in 
other game categories. They had both advanced technology and class 
stratification, Garnes appeared to be a part of the learning of social 
diplomacy and military skills among the elite groups. Child socializa- 
tion in the cultures with games of strategy tended to be severe. There 
were briefer periods of nurturance, a higher transition anxiety froui 
infancy to early childhood, more pain inflicted by nurturant agents in 
the process of socialization, low overall indulgencei and high responsi- 
bility, achievement, self reliance, and obedience training. Thus, games 
of strategy served as '^buffered models of power," with which the child 
could acquire some of the basic performances required by the adult 
culture. In a parallel study, Roberts et al, (1963) found that folktales 
with strategic elements were found to flourish in the same cultural 
environment as games of strategy. 

These relationships, together vvith the association with child- 
training variables, suggest that all competitive games are exercises In 
masteiy, with garnes of chance, strategy, and physical skill being re- 
lated, respectively, to the mastery of the supernatural, the social sys- 
tem, and the self within the environment, 

Sutton^Smith and Roberts (1970) hypothesize that there is a rela- 
tionship between the degree of conflict induced by the socialization 
process and the complexity and symbolism of the games in a given 
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culture. They see games both as a vehicle for the resolution of intra- 
psychic stress or conflict that arises from the iocialization process in 
the child and as a trial run for the use of power appropriate or adap- 
tive for a given society. 

The implications of their research have led to a theory of games 
that aims to reconcile the theories of "play as exercise" and "play as 
conflict/' The theory implies that: (1) there is an overall process of cuU 
tural patterning whereby society induces conflict in children through 
its child training proc(3Sses; (2) society seeks through appropriate game 
models to provide assuagements of these conflicts; and (3) through 
the^e models society tries to provide a form of learning through which 
the child can make step-by-step progress toward adult behavior. 

Sutton-Smith (1971, 1972) perceives games as models of power, 
models of ways of succeeding over others by force as in physical skill 
games, by magical power as in games of chance, or by covertness as 
In games of strategy. "In games, children learn all those necessary arts 
of trickery, deception, harrassment, divination and foul play that their 
teachers won't teach them, but that are most important in successful 
human relationships in marriage, business and war" (Sutton-Smith & 
Roberts, 1970, p. 339). 

It Is reasonable to assume that contact between a traditional and 
a Western way of life develops both psychological conflict and a need 
for cognitive restructuring, which should lead to the readiness for new 
games and for the rejection of old ones. The future may well see a 
reduction of games stressing cooperation, and an increase in games 
stressing competition. New games may illustrate how peers transmit 
to other children social values that are adaptive in the modernization 
process. 

COMPETITIW. RIVALROUS. AND ASSERT/VE 
BEHA VIOR IN GAMES 

A series of studies by Madsen and associates used games to inves- 
tigate the development of competitive, rivalrous, and assertive behav- 
ior in school-age children (Madsen, 1971). Competition in the context 
of these studies has been defined as behavior that is intended to 
maximize one's own gain, rivalry as behavior intended to minimize 
anothers gain. Since 1967, Madsen and his associates have conducted 
a series of studies of cooperative versus competitive behavior. Among 
the participants were Anglo-American, African-American, and 
Mexican-American children in the United States (Kagan & Madsen, 
1971, 1972a; Knight & Kagan. 1977; Madsen & Shapira, 1970), Cana- 
dian Indian and White children (Miller & Thomas. 1972), kibbutz and 
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urban children from Israel (Shapira, 1976; Shapira & Madsen, 1969, 
1974), children from urban and rural Mexico (Madsen, 1967), children 
from Colombia (Marm, Mejia & de Oberle, 1975), from Zambia (Bet- 
tieheim, 1973), Arab children from North Africa (Shapira & Lomranz, 
1972), schoolchildren from South Korea (Madsen & Yi, 1975), and Aus- 
tralian White and Aboriginal children (Sommerland & Bellingham, 
1972). Figures IS- 1 and 15-2 show some of the games that were used 
in these studies. 

The most frequently used game, the cooperation board, is played 
by four children simultaneously. The apparatus consists of a board, 18 
inches square, with a small eyelet screwed into each corner. This en- 
ables a child stationed on each corner of the board to pull a string 
through the eyelet toward him- or herself. Four strings are fastened to 
a common object in the center of the board. Because the string is 
strung through the eyelet, each child can pull the object in only one 
direction, toward him- or herself. Thus, children have to cooperate In 
order to move the object to any position on the board that is not in a 
direct line from its starting position in the center to one of the corners. 
The object being pulled is a metal weight that serves as a support for a 
ballpoint pen filler. The pen protrudes downward through a hole in the 
center of the weight, and constant downward pressure is maintained 
by an elastic band. By covering the board with a piece of paper for each 
child, a permanent written record of subjects* responses can be ob- 
tained. 
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Figure 15-1. Cooperation board. (From "Coupurative and Compuiitive 
Behavior of Urban Afro-American, Anglo-Amuncan, Mexican-AmLTican, 
and Mexican Village Children/' by M. C. Madsen and A. Shapira, Jo^mfl/ 
of Developimntal Psychology, 1970, J, 16^20, Copyright 1970 by the 
American Psychological Association, Reprinted by permission.) 
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FigurB 15-2, The marble-pull game, (From "Developniental and Crosi= 
Cultural Differonces In the Coopurative and Computitivc Behavior ot 
Young Children/^ by M, C. MBd^Qn^JotiniaiofCwss^Cititiira! Psychoiop^ 
December 1971, 2(4), 365-371. Reprinled by permission of the publisher. 
Sage PublicationSi Inc.) 



Under tha cooperative conditions, subjects are instructed to move 
the pen by pulling their strings in such a way as to draw a line over 
circles 1.2,3, 4. In that order. They are also told that each time the four 
circles are crossed in that order, each child will receive one piece of 
candy, but no child is rewarded independently of the rest of the group. 
Under competitive conditions, each child's name is written on one of 
the circles and the subjects are then told they will be given a piece of 
candy as an individual for each time the pen crosses their circle. 

The marble^pull game consists of a rectangular wooden table 
with an eyelet screwed Into each end. Two strings are strung through 
these eyelets and are connected to a two-part plastic weight held to- 
gether by a jnagnet. A marble is placed in the center of the weight, and 
the strings are manipulated by two players. The game is so designed 
that whfen the weight is pulled to one end of- the table, the marble will 
drop into a plastic pocket. However, when both strings are pulled 
simultaneously the marble holder, held together by the magnet, breaks 
apart and the marble rolls off into a slanted groove carved at the edges 
of the table. Thus, competition is nonadaptive because the marble 
holder breaks apart when children pull against each other, with the 
result that neither child obtains the marble. 
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CROSS-CULTURAL COmELATES OF COOPERATION 
AND COMPETITION 

Since the last decade, these games have been used with chUdren 
from different ages, ranging from 4 to 14, from traditional, transitional, 
and ^ Western societies, and from middle- and low-^socloeconomic ' 
status groups. Generally speaking, children from traditional cultures 
on all continents, in Latin America, in Africa, in the Middle and Far 
East, and in Australia, tend to be more cooperative than children from 
transitional and Western cultures. Within a given culture, children 
from mral areas tend to be more cooperative than children from urban 
areas, and children from lower-socioeconomic-status homes tend to 
cooperate more than children from middle-class homes. Thus, in^ 
creased modernization as measured by increased Westernization! ur^ 
banization, social mobility, and education seems to contribute to an 
increase in competitive behavior among school-aged children. 

Madsen (1967, 1971) explains these differences in competitive 
versus cooperative behavior by an analysis of the reinforcement milieu 
in which these children have, developed, the environmental con^ 
tingency ^f a child reared in a subsistence agricultural setting differs 
marKtMly from that of a child raised in an urban setting. In a subsis- 
tence agricultural situation, the family works together as a unit to 
raise enough food for family survival. If a child is competitive and ag- 
gressive toward other members of the family unit, he or she is likely to 
be chastised, as such behavior has no adaptive purpose. Working in 
cooperation with other family members, on the other hand, serves a 
useftil purpose in that all will benefit. 

In contrast, the urban middle-class child is reared in quite a dif- 
ferent environment. The breadwinner of the family is usually engaged 
in work that Involves competition for economic survival outside of the 
home. Aggressive and competitive behavior in children may often be 
seen as necessary and indeed desirable. The parents, in turn, tend to 
reward aggressive and competitive behavior in children or at least 
provide a model for such behavior. Poverty, whether it exists in an 
urban or rural environment, would account for a para ti, C'for you"), 
as opposed to a pAra mi ("for me"), attitude on the part of children' ' 
The primary concern of a family in a poverty environment is the pro- 
curement of food and other basic necessities for survival. Children 
who compete with other family members for more than their share of 
the available assets are likely to be reprimanded. 

While competitive behavior is intended to maximize one's own 
gain, rivalrous behavior Is intended to minimize another's gain. Kagan 



320 CHAPTER IS 



and Madsen (1972b) have explored the development of rivalry in 
Anglo-American and Mexican children, ages 4 to 6, and 8 to 10 years. 
They found that (1) Mexican-American children were consistently less 
rivalrous and avoided conflict more than Anglo-American children; (2) 
older children were more rivalrous than younger children; (3) cultural 
differences tended to increase with age; and (4) the development with 
age of greater rivalry In boys than giris was characteristic of the 
AnglQ-Amerlcan but not of the Mexican children. Interestingly enough, 
the opportunity to avoid a small relative loss Increased rivalry more 
than the opportunity to accrue a small absolute gain! 

The parallels between the rivalry findings and previous findings 
on competition and cooperation suggest that, for the children of these 
cultures, rivalry is similar to personal conflict. Mexican children avoid 
conflict, and Anglo-American children enter connict, even when to do 
so is irrational in terms of their own goals. If a rivalry response is func- 
tionally equivalent to a conflict or aggressive response, the source of 
the observed differences in the game playing may be differences in 
child-rearing practices. A study of the MothBrs of Six Ctdtures by Min" 
turn and Lambert (1964) found that MeKlcan and Anglo-American 
mothers were at the opposite ends of the aggression and obedience 
scales, The mothers of the Mexican saniples discouraged peer aggres= 
sion and the mothers of the Anglo-American samples encouraged such 
aggression more than any other group. 

A comparison of the card-playing behavior of second- and third- 
generation Mexican-American and Anglo children from the fourth, 
fifth, and sixth grades of lower-income schools showed that increasing 
generation level was associated with decreasing frequency of altruis» 
tic group-enhancing choices and increasing frequency of rivalry and 
superiority choices (Knight & Kagan, 1977), The longer Mexican- 
American femilles were engulftd in the urban Anglo-American culture, 
the more the children appeared to acculturate toward the competitive 
norms of the majority (Anglo) culture. 

In addition to studies of competition and rivalry, Kagan and 
Carlson (1975) have investigated the development of assertlveness in 
Mexican and American children. They used an assertiveness-pull scale, 
which consists of a spring scale,' a pull indicator, and a handle con- 
nected to the scale. The device Is constructed so that when the handle 
of the apparatus is pulled, the pull indicator advances, It is scaled in 
2-pound increments, numbered from 1 to 12, indicating the number 
of marbles a child earns each trial . It would be adaptive for a child to 
pull the handle as hard as he or she could on each trial, but the handle 
is connected to the scale by a string that breaks if it is pulM harder 
than 12 pounds. Children are Instructed that they will receive no mar- 
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bles on any trial in which the siring is broken; thus, a child can earn 

no more than six marbles per trial, and pulling harder or weaker than 
tne amount is nonadaptive. 

On both this behavioral task and in naturalistic observations ur- 
ba_n, middle-class Anglo-American children were found to be 'sig- 
mficantly more assertive than semirural, poor Anglo-American and 
Mexican-American children. The latter did not differ from each other 
but both were significantly more assertive than rural, poor Mexican 
children. Assertiveness in both cultures increased with age but at a 
slower rate among the rural Mexican than American children 

The results of this study of individual assertiveness parallel 
hndmgs of previous studies of rivalry and competitiveness It may 
well be that assertiveness, rivalry, and competitiveness are de- 
velopmentfllly related and are similarly affected by adults' emphasis 
or lack of emphasis on obedience and the inhibition or encouragement 
ot aggression in a given culture. Urbanization and higher socio- 
economic status seem to increase assertiveness in two ways- by de- 
creasing the inhibiting effect of cultural values and by increasing the 
probability that asseriive efforts will be reinforced. 

That teachers, as well as parents and peers', may have a sig- 
mhcant effect on the display of cooperative or cnmnetltivp hehavinr in 
the games of children is evident from studies conducted with different 
culture groups on three continents, among Mexican and American 
chi dren (Kagan & Madsen. 1971), Australian Europeans and Aborig- 
ma s (Sommerland & Bellfngham, 1972), and Israeli kibbutz and city 
children (Devereux, Shouval. Bronfenbrenner, Rodgers. Kav-Venaki 
Klely, & Karson, 1974; Shapira, 1976). 

Kagan and Madsen (1971) studied cooperative and competitive 
behavior of Mexican, Mexican-American. and Anglo-American chil- 
dren of two ages under different instructional sets. One instructional 
set emphasized an "I" condition ("I want the marker to move on the 
circle matrix board"), the other one emphasizud a "%ve"" condition ("we 
want to move"). They found significant effects of instructional sets- 7- 
to 9-year-oId children (those exposed to the first three grades of 
elementary school) structured the situation competitively or coopera- 
lively, depending on the instructions of the adult, so that an "I" or 
' we" orientation could be easily manipulated by the experimenter. 

In Australia, Sommeriand and Bellingham ( 1972) found that Ab- 
original children showedsignificantly more cooperative responses tothe 
Madsen cooperation board than Europeans, but that there were dis- 
tinctive within-group differences among those Aboriginals who were 
preparing for secondaiy education and those who were continuing 
postprimary courses emphasizing manual training and the domestic 



322 CHAPTER IS 



sciences. The former were much more competitive. The authors at- 
tribute the differences betv/een the two groups of Aboriginal children 
to a process of selection at schooL Official educational policy in Aus- 
tralia toward the Aboriginals stresses the need to ensure ''that Aborig- 
inals share in common with ftiture European classmates the atti- 
tudes and values necessary for achievement." 

Shapira (1976) constrasted the development of competitive be- 
havior of kibbutz children and city-reared Israeli children in the age 
range from 4 to 1 1 years. The kibbutz is a communal setting with a 
unique system of collective education and cTCperative child rearing. 
The teacher in the system is concerned not just with book learning in 
the classroom, but with the educational values of the entire commu- 
nity. The role of the teacher resembles the role of the parent more 
cicely in the kibbutz than in the city, both as provider of emotional 
security and as role model for cooperative behavior (Devereux et al, 
1974). Shapira (1976) found that, on the marble-pull game, adminiS' 
tered in the classroom, kibbutz children were consistently less com- 
petitive than Israeli city children, especially at the younger age levels, 
and that an increase in competitive behavior occurred later among 
kibbutz than among city children. The old^t kibbutz children reached 
a maximum degree of cooperation (see also Eifermann, 1970). 

In sum, the influence of peers as mediators of social change can- 
not be underestimated. The results of studies of child caretaking, of 
games, and of competitive versus cooperative behavior seem to indi- 
cate that peers, with and without the direct influence of the teacher, 
transmit social values that are Important in the process of moderni- 
zation. 



SUMMARY 

The role of children in child care has received little attention In 
child development, but cross-cultural studies indicate that caretaking 
of children by siblings and other peers is a significant phenomenon in 
most societies of the developing world and among low-income groups 
in our own society. 

Cross-cultural surveys find a pancultural trend in the age ot as- 
signment of child-care roles, especially for girls, which coincides with 
the introduction of formal schooling in the Western world. Sibling and 
child caretaking is most common in societies where women make sig- 
nificant contributions to the economy, where the work takes the 
mother away from home, and where household composition makes al- 
ternative caretakers available. 
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Child caretaking appears to be an Important antecedent of nur- 
turant and responsible behavior In both sexes and tends to foster 
affiHation rather than achievement motivation. Whether a child is told 
to take care of younger siblings or whether he or she is sent to school 
instead may have a more powerful effect on social behavior than the 
manipulation of reinforcement schedules by the parents. Child 
caretaking also affects the composition of play groups and the amount 
of contacts children have with peers outside of their own family. 

Children s games around the world appear to play an impor- 
tant part in resolving conflicts over socialization pressures and teach 
social values and social skills essential for successful adaptation in 
a given society, whether through physical skills, taking chances, or 
making mtional choices in a deliberate strategy. 

A number of ecological and child-training correlates appear as- 
sociated with assertive, competitive, and rivalrous behavior in chil- 
dren . Increasing modernization, as measured by exposure to school 
and city life, and the opportunity for social mobility and the removal of 
the inhibiting effects of traditional stress on obedience and control of 




Children's games play a signillcani rolg in successful social adaplation, 
whether the games are highly .simctui'cd ptTrormances or more in- 
formal intemctions* (Pholo by Jack Ling courtesy of UNICEF,) 
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aggression seem to contribute to an increase in these behaviori, more 
so among boys than girls and among older than younger children. Ex- 
trafamilial soclalizers can counteract this trend in societies where 
cooperation Is stressed as part of a deliberate philosophy. 

Peers, with and without the direct support of teachers and the 
sociopolitical system of a given society, appear to transmit social val- 
ues that are important in the process of modernization. The young* as 
role models for still younger children, become important pacesetters in 
the developing world and in human cultural evolution. 

REFERENCES 

Bariy, H., ^ Paxson, L, M. Infancy and uarly chiklhuod: Crg^H-cultural codes 
^ 2. Ethnology, 1971 , 10, 466-508. 

Bariy, H., ii Roberts, J. M, Infant socialization and games of chance. Ethnol- 
ogy, 1972, //, 296=308. 

Bettleheim, D, W. Cooperation, cQmpciiiion and altruism among school chil- 
dren in Zambia. If Uenmtioftal J otinial of P 1973,5, 125-135. 

Carlebach* J. I. Family relalionshipB of deprived and non-deprived Kikuyu 
children from polygamous niarriage.s, Joimmi of Tropical Pediairics, 
mi, /J. 186^200. 

Caudill, W., & Plath, W. Who Hlueps by whom? Parent-child involvement 
in urban Japanese families. Psychiatry, 1966, 29, 344-366, 

Clausen, J. Family sinicture, sociaiization and personality, in L. Hufmian 
ii Hoffman (EdsOi Re\>imv of child deveiopmen! resmrch (VoL 2), 

Kew York: Russell Sage Foundalion, 1966, 

Devereux, E. C, ShouvaK R., Bronfenbrennen U., Rudgers, R., Kav-Venaki* 
S.* Kiely, E., & Kareon, E. Socializalion praciices of parenls, teachers 
and peers in Israel: The kibbiiiz versus the city. Child Dm^elopment, 
1974, 45, 269-^281. 

Eifermann, R. Cooperailveness and egaliiarianism in kibbutz ehildren's 

games. Human Reiations, 1970, 23, 579^587, 
Ember, C R. Female tank as.signmenl and sucial behavior of boys. £r//0,^', 1973, 
424=439. 

Gallimore, R., Boggs. J. W., k Jualan, C. E. Cidnirc, huhavlor and editcation: A 
study of Hawaiian-AfNericaHs, Buverly Hills, CaMr: Sage, 1974. 

Gusli n, D, B, Hafidhook uf socialization thuory and research, Chicago: Rand 
McNally, 1969, 

Greenfield, P. M. What wecwi Icani frwti CHltnral variaiiofi in child care. Paper 

presented at the AmtM-ican AHSociaiiun for the Advaneement of Science, 

San Francisco, 1974. 
Jorgensen, J. Indians and the metropolis. In J. O. Waddcll ^ O. M, Watson 

(Eds,), The Americafi hidlati in urhati society, Boston: Little Brown, 197 1 . 
Kagan, S. Field-dependence and conformity of njral Mexican and urban 

Anglo-American children. Child Development, 1974, 45, 765-771, 
Kagan, S., & Carlson, H. Develop men i of adaptive assert iveness in Mexican 

and United States QhMrQu. Dtvelopnietnal Psychology, 1975, //, 71=78. 
Kagan, S.. & Madsen, C. Cooperation and competition of Mexican, 

Mexican-American and Anglo-^Amerlcan children at two ages under four 

instructional mts^ Dm^elapntefital Psychoh^', 1971,5, 37=39, 



THE ROLE OF PEERS IN THE SOCIAUZA TION PROCESS 325 

Kagan, S„ & Madsgn, M. C. Experimental analyses of cooperation and com- 
petition of Angl^American and Mexican children. De^^elopmental 
P^cftoto^, 1972, 49-59. (a) 

Kagan, S., & Madsen, M. C. Rivaliy in Anglo-American and Mexican children 
01 two ^gm Journal of Personality and Social Psychology, 1972, 24, 214^ 
220. (b) 

Kjight, G. P., ^ Kagan, S. Acculturation of prosocial and competitive behav. 
iors among second^ and third^generation Mexican-American children. 

Journal of Cross-Cultural Psycholo^, 1977, 5, 273-284. 
Levy, R. I. Child management structure and its implications in a Tahitian 
family. In E^Vogel & M. Bell (Eds.), A ntodmi iniroductiori to the famih 

New York: Free FrmB, 1968, 
Lieberman, A. F. Preschoolfrs competence with a peer: Relations with ai- 

tachment and peer experience. Child Developmem, 1977. 48 1277^1287 
MacDonald, S., & Gallimore, R. Baale in the classroom/ 1 miovat ions in 

classroom techniques. Scranton: Intext, 1971. 
Madsen, M. C, Cooperative and competitive motivation of children in three 

Mexican subcultures. Ps^/cAo/ofica/ ^^por?s, 1967,20, 1307^1320 
Madsen, M. C. Developmental and cross-cultural differences in the e^pem' 

tive and competitive behavior of young children. Journal of Cross- 

Cultural Psychohgy, 1971,2,365^371, 
Madsen, M. C, & Shapira, A. Cooperative and competitive behavior of urban 

Afm-American, Anglo-American, Mexican-American and Mexican vil- 
lage children. Pm^^fopmeHm/ Piyc/iofo^^ 1970. J, 16=20. 
Madsen, M. C., Yi, S. Cooperation and competition of urban and rural chll- 

oren m_ the Repubiic of South Korea. Intmmtioml Journal of PsvcPioU 

ogy, 1975, /0(4), 269^274. ^ 
Marin, Mejia, B., & de Oberie, C. Cooperation as a function of place of 

residence m Colombian children. /o^ir;?^/ of Social Psycholo^, 1975, 95, 

1 27= 12s. 

McClelland, D. C. The achieving society. Mew York: Van Mostrand, 1961. 
Miller, A. 0., & Thomas, R. Cooperation and competition among Blaekfogt 
UO^J^llo ^^^^ Canadian children. Child Dm^elopment, 1972, 43, 

Mintum, L. A survey of cultural differences in sex-role training and identifica^ 
tion. In M. Kretschmer & D. Walcher (Eds.), Environmental influences 
on genetic expression. Washington, D, C: U.S. Concernment Printing 
Office, 1969. ■ 

Mintum, L., & Lambert, W. Mothers ofsLx c^^kures. New York: Wiley, 1964. 

^^^^'^Y9^ E. Basic personality in Rakau. Nevv Zealand: Victoria University^ 

Roberts, J. M,, Arth, J.. & Bush. K R. Games in culture. American An^ 

thropologist, 1959, 61, 597^605. 
Roberts, J. M., & Sutton-Smith, B. Child training and game involvement 

Ethnology, 1962,/, 166-185. 
Roberts, J.M.^ .& Sutton^Smith, B. Cross-cultural correlates of games of 

chBLnce. Behaviorai Science Notes, 1966, /, 131-.144. 
Roberts, J. M., Sutton-Smith, B., & Kendon, A, Strategy in games and folk- 

mm. Journal of Social Psycholo^, 1963.6/, 185=199. 
Rogoff, B., Sellers, M, J,, Piorrata. S,/Fox, White, S. Age of assignment 

of roles and responsibilities to children; A cross-cultural survey. Human 

D^eiopment, 1975, /S, 353^369, 



m CHAPTER 15 



Shapira, A. Developmental differences in connipetitive behavior of kibbuti and 

ci^ Qh\\6rmn in UmA.Joiimal of Social Psycholo^, 
Shapim, A., Lomranz, J. Cooperative and competitive behavior of niral 

Arab children in Israel. Joumal of Cross-Cultural Psychology, 1972, J, 

Shapira, A., & Madseni M. C. Cooperative and competitive behavior ot Kib- 
but! and urban children in liraeLC/iiWDavetop^ne^^^^ 1969. 4^, 609-^617. 

Shapira, A., ^ Madsen, M. C. Between and within group coopeimtion and 
competition among kibbutz and non-kibbutz children. Developmental 
Psycholop. 1974, 10, 1-12. 

Sommerland, E., h Bellingham, W. P. Cooperation-competition: A company 
son of Australian European and aboriginal school children. Joumal of 
Cmss^ulturai Psychoh^, 1972,3, 149-157. - t 4 

Steward, M., & Steward, D. Parents and siblings as teachers. In E. J. Mash, L. 
C. Handy, & L. A. Hamerlynek (Ede.), Behavior modification approaches 
lo parenting. New York: Brunner/Mazel , 1976. Pp. 193-206. 

Sutton^Smith, B. The two cultures of games. In Sociology of sports: The pro- 
ceedings of the Symposiunh Chicago: The Athletic Institute, 1969, 

Sutton^Smith, B. The expressive profile. Jotmial of American Folkiore, 1971, 
84, 80-92. f ^ 

Sutton-Smith, B. The folkganm ofchildreru Austin: University ot Texas Press, 

1972. 

Sutton^'Smith, B., €i Roberts, J. M. The cross-cultural and psychological study 
of games. In G. Luschen (Ed,), The cross^ctdtiml analysis of games. 
Chamoaien. 111.: Stipes. 1970, 

Sutton»Smith, B., Roberts, J. M., & Rosenberg, G. SiDiing assQciauuii^ ana 
role involvement. MerrilUPahner Quarterly of Behavtor and Developmmt. 
1964, /0, 25-38. j 

Weisler A. & McCall, R. B. Exploration and play: Resume and redirection. 
AmeHcan Psychologist, 1976, j/(7), 492-508. 

Weisnen T. S.. h GalHmore, R. Wy brother's keeper: Child and sibling 
c^ret^ing. Current Anthropolo^, 1977, /S(2), 169=190. 

Whiting, B., ^ Edwards, C, P. A cross-cultural analysis of sex differeTices in 
the behavior of children aged three through eleven. Joumal of Social 
Psychohiv, 1973,9/. 171-^188, u u . 

Whiting, B,, ^Sc Whiting, J. W. Children of six cultures. Cambridge, Mass.: Har- 
vard University Press, 1975. 

Whiting, J. ^ Whiting, B. Altruistic and egoistic behavior in six cultures, 
"^ih L >Mada^4 T/ Maretzki (Eds.), Cultural illness and health (An- 
thropological Studies No. J). Wash ing ton r D. G, - -Amewaa. An-^ 
thropological Association, 1973. 



Approaches 

Action If) 



In 1959 the United Nations proclaimed the Declaration of the 
Rights of the Child -^a unique document in human hlstoiy. 

The Declaration stresses that eveiy child should ''be given oppor- 
tunities and facilities, by law and other means, to enable him to de- 
velop physically, mentally, socially, morally and spiritually, in a 
healthy and normal manner, and in conditions of freedom and dig- 
nity." 

Every child shall enjoy ^Me right to adequate housing, to 
^^dequata^B^^lien, to lovrand understanding," and the right to an 
education "to enable him on the basis of equal opportunity to develop 
his abilities, his individual judgment and his sense of moral and social 
responsibility, and to become a useful member of society/* 

It is a tragic fact that there are mora sick, undernourished, and 
uneducat^ children in the world t^ay than when these words firet 
rang out. Many reports by United Nations agencies, such as UNICEF, 
UNESCO, and WHO, have pointed out that unless the Intemational 
community is prepared to give vastly greater support, the next decade 
will find the number of neglected children increased by millions upon 
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millions, despite all efforts of the developing countt'ieg, including 
their endeavors to curb population growth. 

We live on a planet v^here poor and populous countries are get- 
ting poorer and affluent ones are getting or rernaining richi and where, 
within each society, contrasts between the rich and the poor are be« 
coming more acute with each passing year. What, then, is to be done? 

SOCIAL POLICIES FOB CHlLOmN 

There appears to be a strong Inteirelationship between the politi- 
cal and economic status of a society and its more or less deliberate 
social policies toward children. 

Marxist or socialist governments in which decision making is 
hierarchicah such as the U.S.S,R. (Bronfenbrenner, 1970). the 
People's Republic of China (Kessen, 1975), and Cuba (Kozol, 1978; 
Leiner, 1974), app^r to have a relatively consistent policy of rearing 
children that cuts across all levels of education from infancy through 
young adulthood and allows for little discontinuity among home, 
school, and society at large. 

In a pluralistic society, such as the United States, where policy 
making fbrchildfen does not rest with clearly defined decision makers, 
social action programs for children emerge out of the advocacy and 
power play of several interest groups, federal, state, and local govern- 
ments/ taxpayers, lawmakers, and proftesionals, as well as parent 
groups. Policies for children may appear less efficient and lead to 
greater discontinuity In the socialization of children in home, schooU 
and society, but they also leave greater room for variability and flex- 
ibility under conditions of rapid social change. 

Somewhere between these two poles are the majority of develops 
Ing nations of the Third World. Most of these countries, such as India 
and Indonesia, the two most populous noncommunist countries in 
Asia, have national plans in which they project objectives for economic 
and social growth. Planning for children has recently become a part of 
their social policy. UNICEF as a member of the United Nations family* 
cooperates with developing countries through advocacy of the needs of 
young children and through support of and training for the delivery of 
basic services (Laboulsse, 1977). 

Throughout the developing countries there is a need for a 
pluralistic approach toward social policies for children, since their 
world is not evolving toward just one pattern or way of life. The most 
pressing needs of children and the opportunities for intervention will 
vai7, depending on whether they are migrants, or whether they live in 
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subsistence agricultural areas, in zones of commercial agriculture, in a 
metropolis, or in periurban slums and shantytowns (Heyward, 1971). 

Since the United Nations Declaration of the Rights of the Child 
was first proclaimed, we have witnessed a wide range of experimental 
approaches to public policy in behalf of children in the developing and 
in the Westeni world, 

Out of trials and errors, evaluation and reflection, has evolved 
the recognition of the need for equity, self-reliance, and popular par- 
ticipation, if sociaUaction programs on behalf of children are to sue- 
ceed. Policies and programs need to focus on the children of the ne- 
glected and poor, not just the elite; they need to be designed with 
respect for the indigenous culture and with optimum use of indige- 
nous resources; and most Important, they need to be implemented 
with the cooperation of the families they are meant to serve. 

We have seen throughout this book that certain key factors ap- 
pear to have a pervasive effect on the physical, cognitive, and social 
developrnent of children around the world. Among them are: the op- 
portunity structure of the society in which they grow up; their pre- and 
postnatal health and nutritional status; the formal and informal edu» 
cation they are exposed to; the family structure they grow up in; the 
workload and communication skills of their principle caretakers, 
whether they be mothers, grandparents, or older siblings; and, last but 
not least, the socialization values of their respective cultures. Any ser- 
vices designed to meet the needs of children and to fulfill the promises 
made by the United Nations Declaration of the Rights of the Child 
need to take into account these key factors. 

BA$/C SeRVfCES fOR CHILDREN 

A baslc^services approach Is beginning to emerge as a unifying 
policy theme among International, national, and volunteer assistance 
programs for children in the developing world (Labouisse, 1977). It 
provides the framework for the extension of a group of simple. Interre- 
lated services, benefiting the children of the rural and urban poor. 
- Among them are: (1) improved water supply and sanitation; (2) minU 
mal preventive and curative maternal and child-health care and edu- 
cation, including ftmily planning, improved midwifery, and immuni- 
zations; (3) local production, storage, and consumption of more and 
better quality food, including weaning foods; (4) nutrition education; 
(5) measures to meet the basic educational needs of children and their 
mothers; (6) the introduction of simple technologies to lighten the 
daily tasks of women and girls; and (7) educational and social pro- 
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An adequate and sanitary vvater supply is one of the basic services pro 
vided through assistance proirains for children in developing countries. 
(Photo by T. S. Satyan courtesy of UNICEF.) 



grams to improve family and child care and to create greater oppor- 
tunities for women's participation in community services (UNICEF, 

1977). , . . . 

Being labor-intensive, these services can provide opportunities 
for the productive use of human resources that are abundantly avail- 
able and substa»tially neglected In the developing world, as well m 
among those outside the work force of our own society— teenagers and 
retired persons, for example. This can be done, and is already being 
done in a number of countries throughout the world, through the use of 
volunteers and part-time workers, often chosen by their neighbors and 
trained locally to carry out speciRc tasks. A network of government 
services can provide the direction, training, supervision, technical and 
logistic support, and referral services for the community workers 
through both auxiliaries and professional personnel. 
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Nutrition education is a necessary aspect of providing better food to 
motheri and children. fPhoto by T. S. Satyan courtesy of UMICEFO 

This strategy of basic services for children can be successfully 
implemented as part of economic development when a country aims to 
overcome irregularities In the rate of development between different 
regions and different segments of a population (UNICEF, 1977). 

If this approach is to succeed, howeveri there must be the politi- 
cal will and determmation to cany it or^r— that is, a commitment on 
the part of the government to this strategy. How sincere this commit- 
ment is can ultimately only be told by the fruits of social action, not by 
mere statements of policy objectives. 

Readers who are interested In examples of successful or promis- 
ing approaches to the delivery of basic services will find a wealth of 
information in a WHO publication entitled Altemative Approaches to 
Mmtirig Basic Health Needs in Developing Countries (Djukanovic & 
Mach, 1975), with case studies from Bangladesh, the People-s Republic 
of China, Cuba, India, Nigeria, and Tanzania, 

Examples of parental and community involvement in basic ser- 
vices for day care are contained in a UNESCO publication The Child 
and His Development from Birth to Six Years Old: Better Understanding 
for Child-rearing (International Children s Center, 1975), with illustra- 
tions from Cameroon, Colombia, El Salvador, India, and Senegal. 
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A book on Earh Schanlim Asia by BctidliL-ini and 'rakatiislii 
(1976) provides an excclk-nl suivcy of eails cliilLlluKjd LHluLaliun in 
seven Asian countries: Hong kong, India, Jiipan, Ktwa, Malaysia, the 
Pliilippines, and Thailand. 

A "Cross-CuItural Analysis of the Child Care Syslcnis" by Sarah 
BDOcock (1977) in Ctirreni Topics in Early Chiidlinoil Ediicalian, Vol. 1, 
gives the reader a good introduction into the rok-s played by parents, 
other caretakers, government, and indusiry in eurlynhildhoud udiica- 
tion in China, Israel, Sweden, and ihe United Sinies. 

A World of Childmi: Dayccnv ami Presclioul l>is!i!ii!i<>)is (Robinson, 
Robinson, Darling, & Holm, 1979) diseuHses diild-uire systems in 
European, Socialist, Anglo-Saxtni, and Scandinavian euuntries. 

In Latin America, Ciaba has piuneered in combining luimal 
schooling with practical experiences and in an extension nl day-can; 
services that provide young children widi licaldi , iiuintiun, and edu- 
cation relevant to their needs (Ku/ul, ]<-)78; Leinur, 1974). 

Since 1961, Cuba has inUoduccd a witle neiwurk ul creches and 
day-care centers under the auspices of ihe Federation of Cuban 
Women Dav-care cenier.s have a tvpical capacity ol about 1 50 children 
percenter and look after lour diHeienl age tiroups: Iruin 45 days to 14 
months; from 14 months to 2 years; rnnn 2 u, 3 vears. and in the pre- 
school range from 4 to 6 vears. Auendanis are nu.silv paraprolession. 
als trained on the job, including a rnli-linu- nurse and cuok. Day-carc 
centers provide both prcvenii\e and curative healih=caie and nuiri- 
tional services and rely heavily on parent and conununiiy purticipa- 
tion. They are supported through guvernnicnl coniribul ion.s, neighbor- 
ing factcH-ies, offices, and farnis, and serve as a center ul coninunng 
adult education as well. The aim of the Cuban experiment is lo con- 
struct day-care centers even in the renjuiesi part of the ccjuntry, thus to 
play a major role, with the inlioducl ion of ear! v ehildhood education, 
In eliminating the difierences in standards uf living between rural and 
urban areas. 

EDUCATIONAL NEEDS OF DEVELOPING COUNTRIES 
The Limits of Formal Education 

Education that is equated with formal schooling, more or less 
after the Western model and with an urban bias, is cui rently a com- 
mon pattern in manv developing countries, rhroughout this book we 
have seen that it can be a powerful force in "making peuple modern, 
but it may also become the source of serious social problems if rismg 
levels of expectations are not met by uverall national developmenl. 
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Although L(..Liiiii ie,s oi ilu' ck'VL'luping svorld invcsi a .substantial 
amouni of thdr budgei (up to 30%) in piimaiv education, less than 
hall ol the childien ol pi i marv=scliu,)l age atlLMul .school. Drop-out rates 
lor pi-imarv-.schuol childrL-,i hi ilu- dL-vuloping cuuiilrieM rangL- from 
three to eighi uul uf everv icn, u iih iiuuiy riiore girls than bovs drop- 
puig out heloi e ruachlnB luiiclional liiwracv. In addition, people who 
barely learn to read and write and then fail to practice these skills 
often lorpu! whal little ihev have learned; thus, the ligures for literacv 
m some developmg eounirie.s appear inllated, and much of the finan'- 
cial investment in prirnarv edueaiiori in the developing countries may 
be wasletl. 

Since reUuiselv lew persons will ever get into government or in- 
dustry, and even fewer into the irian;u-eri;d ciito'^ yf the develonin'r 
countrie.s, many vuLiny people who eoniinue their formal schoding 
mav emi up h usiraled. with personal and s.jcial aspii-ations that can- 
not be lulhlled withuut a siibsianiial economic ba.se. 

This is a problem that educaiors and social planner.s in develop- 
ing countries, and even in the West, are reluctant to address, and at 
present there are nu generally accepted solutions. However, some ai- 
lernatives in "uonlurinal ' educalion are being considered in different 
parts ot the de\ eliiping u orld. 

The Need for Alternative Forrns of Education 

In a repori on imnliirrual etiucaiion in de\eluping countries the 
Internatioiuil Cuuncil for fuJucational Development (Coomb.s. 1973) 
urges ihat new and unconventional means have to be found to reach 
the ma jority of children in ihe developing countries who even today do 
not ivacb lunctiunal liteiacv. Thin may include some tbrm of prepri- 
inary education, where older literate children a.s.sist the adult teacher. 
It may include reshaping the curriculum ol' prirnarv education to suit 
mral needs, with ihe language ul instruciion the lueal dialect, rather 
than a Western kmguage, ^nch as Fuiglish, French, or Spanish, It may 
al.so include a c(jmbiiiation ol hook learning and extensive practical 
work lor those who remain in school, widi the recognition that in most 
o the developing world (he iiulusii iul i/ed .sector vvill remain minor. 
The majoriiv of ihe world's children will continue lu live in .societies 
that remain largely ayricultinal or are engaged in the production of 
prirnarv products raiher than iiiduslriali/ed in the Western sense 
(Schumacher, 1973). Needed are models ihal do not rely heavily on 
imports Irom indusiriuli/ed countries such as i|ie United States, Great 
Britain, France, the I S .S, R.. or .hipaii. 
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The Education of Women # 

How successfiilly the basic needs of young children in develop- 
ing countries will be met will depend to a great extent on the educa^ 
tion of their caretakers, mostly their mothers and older girls. These 
women will also provide the bulk of the village and community work- 
ers and of the auxiliary personnel in basic-services programs for 
young children. 

In rural areas of some developing countries as many as 90% ot tne 
women are still illiterate. One means of nonformal education is liter- 
acy training that communicates information about family planning, 
health and nutrition, child and ftmily care, and simple technologies to 
lighten the women's daily tasks 

This is a service most people sNmi. It has been estimated that the 
cost per trainee is approximately $8 (U.So 1974 standard) per year, for 
about 250 hours of training given during the off-peak season for ag- 
ricultural work. In India, an experimentaj project In nonformal educa- 
tion has been launched to make 100 million people literate in 5 years, 
with an information cnntent relating to health, nutrition, and family- ' 
planning practices. In Colombia, through the use of radio-listening 
groups, literacy is being taught to a large audience organized into local 
groups and monitored by volunteers. In the highlands of Chiapas in 
Mexico, an Indian community radio broadcasts in the four Indian lan- 
guages and includes information about agriculture and home 
economics, family planning, nutrition and local food production, 
water supplyp health education, youth dubs and women's clubs 
(UMICEF. 1977). 

TRAINING OF PERSONNEL FOR CHlLDReN'S 
PROGRAMS 

In a paper addressed to the United Nations Children's Fund 
Executi%^e Board (1975), the International Children's Center in Paris 
has made a series of recommendEitions about the training of health, 
social, and teaching profossionals for serving the needs of children in 
developing countries. 

The elements stressed for the training of both professional and 
aaxiliary personnel are worth keeping in mind, not just for the de- 
veloping world, but for Western societies as well. The primary focus is 
on multipurpose, qualified personnel persons capable of performing 
both preventive and curative work In maternal and child^health care 
and nutrition, and persons capable of delivering not only day care and 
preprimarj^ education but also health and nuuntion training. 
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The second umphasis is on the training of auxiliary personnel 
Examples are the nurse-midwife-health visitor (in Kunva) or the aux- 
iliary nurse^miclvvife (in India), whose multipurpose activities at the 
vilJage level meet both preventive and curative needs of families' the 
promoiofa rural (in Colombia), who collaborates in agricultural de- 
velopment and environmental sanitation and also in family planning 
and maternal and child welfare; arid the halsmnka (in India and Nepal) 
an auxiliary serving both the educational and nutritional needs of 
young children. 

There is a gveat need to develop training centers in different re- 
pons of the world that provide the links between the accumulation of 
knowledge about the children of the developing world and action in 
behalf of them. 

Training centers for professionals, multipurpose auxiliaries, and 
village workers need to be situated in the field, in direct contact with 
the communities where they will be working. 

The most important sharing between the West and developing 
countries may well occur in the training of indigenous scholars and 
community leaders and in the exchange of research information and 
e^penences with social-action programs. This needs to be done with 
the humble recognition that a rational, problem-solving approach may 
be a necessaiy but not sufficient ingredient to translate knowledge 
about children's development into policies, programs, and services 
that meet basic needs, 

Price-Williams (1975). in addressing the role of value judgments 
in cross-cultural work, argues that we need not onlv more practical 
tollow^up of what we already know but specific knowledge of what 
prevents the follow-up, of how to get around or overcome or compen- 
sate for the political and social constraints that block implementation 
For this one need.s diplomacy, sensitivity, and the practical know-how 
ot dealing with government bureaucracies, communitv leaders, village 
workers, teachers, and parents. 

A QUBSTION OF VALUES 

In his Cuide for the Parpkxvd, the philosopher-economist 
Schumacher (1977) assures us that there are enough resources on the 
planet Earth and tfiat wc are competent enough to provide sufficient 
supplies of necessjtics wilhout the use of violent, inhumane or 
aggressive lechniques, so that no one need live in misery. The problem 
is, in the end, not an ccauomic but a niaral one. And moral problems 
are not capable of being soK'ed once and for all. so that future gen- 
erations can live without effort, but have to be understood and tran- 
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Traditional values and modern technology can becornbined to tl^bwi- 
efit of both developed and developing societies, (Photo by T. S. Satyan 
courtesy of UNICEF.) 

scended. "The Art of Living," Scbumacher reminds us, "is always 
to make a good thing out of a bad thing' (p. 139). 

In thi^process, both the devebpad mA the developing world need 
to learn from each other, as wa c^ra together about the fate of our 
kildren. There is indeed a great nead foV''/'?Sem 
knowledge that will help in the solution of urgent probleins, such m 
^pd^Uon control, the fight again.; dise^a and ^^^^^^^'^^ 
the introduction of millions of adults and yourig children to literacy 
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and the scientific way of.thinjcing that is the base of modem indus* 
trialiied living* 

In tum, the developed world needs to learn a great deal about 
values that have bean neglected or suppressed in our own single- 
minded concern with the mastery of material things by assertiveness 
and competitiveness. We may get a much better perspectiva of our 
place in time and space when we see how human beings are coping 
with the tmnsition from a way of life typical of medieval Europe to the 
2lst centui^ in the span of one generation. In witnessing and assisting 
this procesgi we may learn something about the adaptability and re- 
siliency of the hum^n spirit and with it an abiding respect for the In- 
tangible qualities of hope, courage, and compassion. Thus, we may 
become aw^re of w&ys in which we, in our own culture, can make bet- 
ter use of the venturasomeness of the young and the wisdom of the 
old. Last, but not least, we may leaiti something of value that will 
allow the human species to survive. 

Among psychologists, Kohlberg (1970) has been concemed with 
the moral developrrJent of children and the changing bases of judg-^ 
ment in their ethical reasoning. He notes that as children mature thay 
move from dependence on external controls, where morality is defined 
by the avoidance of punishment and striving for rewards, to inter- 
nalized standards, where morality first resides in meeting the expecta- 
tions of others, espteclally those in authority, and then in a shared con- 
sensus of valuesi rights, and duties in self-accepted moral principles. 

If we take a look at the socialization values prevalent around the 
world today, we see that most traditional societies of sub-Saharan 
Africa, Asia, and Latin America stress authoritarianism, a sense of 
mutual interdependence, and an external Icx^us of control Children are 
reared with deference to elders, with respect for order, and with stress 
on obedience md cooperation. Family solidarity, or service to the col- 
lective group^in short, mutual obligations to the common good —are 
greatly valued, and there is an acceptance of the ephemeral nature of 
life and the cycle of birth, death, and renewal. 

Modernizing countries of the Third World whose roots are rural, 
notably the People's Republic of China and Cuba, stress an active con- 
frontation with the external world, including hard work and achieve- 
ment, but remain authoritarian and collectivlstic in their interper- 
sonal relationships. 

The industrialized, urban, affluenl West, notably the United 
States and Europe* and the elite of the developing countries stress 
socialization Values that emphasize egalitarianism across generations 
and sexes, individualism, self-reliance, and personal aspirations, and, 
in social relationships, competition, as well as intimacy with a ftw* 
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The future might hopefully see a blend of the most cherished 
socialization values of both East and West that will allow humanity to 
survive. A world of limited resources but unlimited means of com- 
munication requires cooperation rather than competition, mutual in- 
terdependence, and a balance between respect for the rights of the m- 
dlvidual and a concern for the common good. 

The need is now for a gentler, a more tolerant people than those who won 
for us against the ice, the tiger and the bear. The hand that hefted the ax, 
out of some old blind allegiance to the past, fondles the machine gun M 
lovingly. It is a habit man will have to break to survive . . . [Eiseley, iy5/J. 
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Glossary 



ABORIGINE. A member of the original group of inhabitants of a ragion, 

ACCULTURATION, A process of cultural change in individuals leading imm 
to adopt elements of one or nnore cultur&l groups distinct from thesf 
own. , , J 

ACUPUNCTURE, The Chinese practice of piercing specihc penpharal nerv^ 
with needle to relieve the discomfort associated with pain. 

ACUTE- A disturbance that has a short and relatively severe course, 

ADAPTIVE BEHAVIOR. Responses that meet changes in envirDnmental de- 
mands. ^ , 

ADRENOCORTICOTROPIC HORMONES (ACTH). A group of hormones se^ 
creted by the adrenal cortex that play a significant role in CQntrolling 
several bodily piwesses (for examplep salt and water balance). 

AFFECTIVE FACTORS. Positive and negative feeling states; emations. 

AMBUI-ATORY CARE, Health services provided to peoons who ne^d not be 
hospitalized or bedridden. 

ANALYSIS OF VARIANCE. A statistical procedure designed to compare tha 
mean scores of two or more groups in a itudy, 

ANCILLARY CARETAKER. A caretaker supplementing the care of P^^^^f - 

AHEMIA. An iron deficiency in the blood nianifested by pallor of the skm, 
shortness of breath, lack of energy, and palpitations of the heart. 

ANOREXIA. A syndrome characierixcd by a fatally dangerous decrease m, or 
totai losi of, appetite. 

I am indebted to Hector J. Femandez^earillas for ppeparing this glossaiy. 
340 " V 
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ANOXIA. A physiological disturbance due lo a lack af oxygL-n. 
ANTENATAL CARE, Provision of health semnces during pregnancv. 
ANTHROPOMETRIC DATA, Measurements of the human boclv 
ASSEOTIVENESS. Confideni interpersunal behavion 

ATTACHMENT, Behavior that leads to formation uf a primary Hodal bund 

between infant and caretaker, 
AURAL. Pertaining to the ear or the sense of hearing. 
AUTONOMIC NERVOUS SYSTEM, The division of the veiiubrate 

system that contmls the internal environment of the body (for example, 

organs like the heart and the intestines). 
AXON. A long, slender, and relatively unbranched part of the neuran that 

delivers nervous impulses from the cull body and is covei-ed by a 

myelin sheath, 

BARRIO. A Spanish term meaning "neighborhood/* It has been used in the 
wesiem United States to refer to enclaves of Hispanics, mostly of Mexi- 
can ueiCenL 

BCG IMMUNIZATION, BCG (bacillus Calmette^Gucrin) is a tuberculosis 

vaccine, 
BONDING, See AttachmenL 

CALORIE, A unit measure of the heal (energy) value of foods. 

CARBOHyDRATE. Any organic compound of carbon with oxygen and hydro- 
gen in the proporiion to form water. Among the most important car- 
bohydrates are starches and sugars, 

CASSAVA, A nutritious starchy rootstock used as a staple food in the tropics 

CENTRAL NERVOUS SYSTEM, The part of the vertebrate nervous system 
composed of the brain and the spinal cord; supenises and coordinates 
the activity of the entity nervous system. 

CEREBELLAR, Pertaining to the cerebeilum--ihat is. the part of the brain, 
located behind the brain stem, concerned with muscle coordination and 
maintenance of bodily equilibrium. 

CHROMOSOMES. Tubular stmctures in the cell nucleus that contain DMA. 

CHRONIC. A disturbance persisting over a long period of time, 

CLASS STRATinCATIOM. The process of arranging se\'eral social groups 
and categories of people into different levels of socioeconomic status. 

COGNITION, The process of obtaining and processing information or knowN 
edge; \i includes all aspectH of perceiving, thinking, and remembering. 

COGNITIVE SKILLS, Competences an individual has in executing the vari- 
ous cognitive processes of learning, reasoning, remembering, imagining, 
problem solving, and decision making, 

COHORTS. A ver7 large group (seVLM-al hundred) of subjects of a research 
project enrolled at the same time in the invesiigation and (blloweti 
successively over an extended period of time. 

COLLOQUIAL. Words or phrases used in ordinaiy conversation, 

CONGENITAL. A condition existing at or before birth that is not necessanly 
hereditary. 

CONSTRAINT. A condition that limits the occurrence of an event or of a cer- 
tain outcome, 

CONTINUOUS QUANTITY, Usun'U refers to liquid quantities, such as %vater. 

CONTROL GROUP, The grnup oi subjects In an e^^periment that is not ex- 
posed to the effects of the rndependeni variable. 

CORRELATE, One of t%vo or more variables that have been found to be so 
strongly associated that the presence of one implies that of the other(s), 
although not necessarily in a causal relationship. 
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CORRELATION. A stansiical procedure used to determine the degree of in^ 

terdependance bemeen two variables, 
CORTICAL BOMES, Compact bones that make up the shaft bones surround- 
ing the innermost cavities of bones, 
COUVADE, A custom, found in tmditional s^ieties, in which the husband 

feigns particular symptoms of his svife's pregnancy or of the period 

shortly after delivery, 
CUVARIAMCE. A statistical procedure designed to compare gt'oup mean 

scores adjusted on some relevant (covariate) variable, 
CRETINISM. An iodine-dericiency disease resulting in stunted growth and 

mental retardation. 
CROSS-SECTIONAL STUDY, An empirical investigation of a developmental 

process using larie samples of subjects from eacli of several age levels 

or stages of growth. 
CULTURAL ASSIMILATION. Similar to AccnitumioH, although a more voN 

untary process. 

CULTURAL PLURALISM, Recognition of the values of two or more coexist- 
ing cultures within the same region or couniiy. 

CUMULATIVE, Increasing in size or strength by successive additions without 
corresponding loss. 

DECIDUOUS TEETH, Also known as milk teeth, the temporary teeth in chiU 
dren. 

DEMOGRAPHIC VARIABLES, Statistics used to dcburibe a human popula- 
tion (for example, births, deaths, marriages, socioaconomic levels, and 
so on), 

DENDRITES, The parts of a neuron that are branched like a tree and that 

transmit impules to the cell body. 
DEPENDENT VARIABLE, The variable to be measured in an experiment. A 

dependent variable may be a consequent variable and may be found to 

covaiy^ with an independent variable that is systematically changed. 
DEVELOPMENTAL ADAFTATION. Progressive behavioral changes during 

a certain stage, or during the life span, of an individual that nneet 

changes in environmental demands, 
DISCONTINUOUS QUANTITY. Usually refers to solid quantities, 
DNA (DEOXYRIBONUCLEIC ACID), Any of various acids found in cell nuclei 

that play an important part in the transmission of genetic information. 
DPT. A vaccine against diphtheria, pertussis (whooping cough), and /etanus. 
ECOLOGY. The branch of blology^ that deals w^ith environmental factors af^ 

fectlng living organisms. 
EDEMA. Abnormal amounts of fluid in the intercellular tissue spaces of the 

body, 

EGALITARIANISM, A belief that all human beings are equal in intrinsic 
worth and are entitled to equal rights and privileges, 

ELECTROEHCEPHALOGRAM (EEG). The tracing of brain waves made by a 
machine, the electroencephalograph, which is used to detect and record 
them, 

EMPIRICAL STUDY. Based only on direct obseiTation and/or derived from 

experience as opposed to theoretical principles. 
ENCODE. To put into a system of symbols for meaningful comrnunication. 
ENDEMIC. Potentially present; ready to occur at any time, 
ENDOGENOUS. Developing or originating from causes within the organisnri, 
EN FACE. French phrase meaning "opposite to" or "facing one another/' 
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ETHNICITY, Affiliaiiun due to a sharud linguistic, iLidal, and/or cultural 
bacitgroiincl. 

fJuSR?'^^"^'' ^ '^«sc'-ipeive study of a human .saciets-. 
tlHOLOGY. The sciuntific study of an anininl's byhuvior in its natural 
habitat, 

IvTp'iH^- " "I- ubnuimal wundiiiun 

EXPERIMENTAL GROUP, The group of .subiwts in an uxpurimerit that is 

posecl to liiu effects of the indepfndL'nt variable 
EXPERIMENTATION. Any investigative process that attempts to discern the 

invariant-that is, not due to chance-relaiiunships between a depen- 
cvTD A^i,"'? r,? . " ""'^ 'Tiu'-^: independent variables, 

EXTRACELLULAR SUBSTANCE, Any substance sunaunding uv uutside ihe 

cell s membrane. 

EXTRAPOLATION, The use of known data or experience in one area to pre= 
FACTOR. Sec imlependmt variahh 

FATALISM. The belief that all occunvncu^ in natuiv aru fixed in advance and 
r-cpuated; theretom. people am powerluHS to change them 

hfcIL An unborn human or other vertebrate allaining itn ba^ic mmcture 
usually Irom three muniha aftur cuneeption to birth 

FOLLOW^UP STUDY. An invc.ligatlon intu the iunr term effects of a nr.vi. 
ou^ candiiiun or interventiun. UMiig a ^ubHtantia! number of the ongi. 

FULL 10' A sct^re combining the values u\ the Verbal and Performance. IQs uf 

the Wedisier Intelligence Scales 
FUNDUS OCULL The inner must pari uf^ the eve. 

GENa The biological unit of heredity; it Hclf=repmdueing and located at a 
f-^KjS '^'^ position on a parricular chiomuNome as a segment of DNA 
GENE FREOUEMCY. The proportiun of a particular ivpe of gune to the total 

alternarive genes that mnv occupv iis chrumosomal position in a 

speciitc breeding population. 
SiT^r^m^!?^!' of different genes in a breeding population. 
rlMn?^^i"P^^^^^'^^' "^^^"''^^ development uf gene pool, of a .pecicH, 
OtNOTYPE. A group of individuals or a species sharinu a specified acnetic 

makeup, " & 

GLAND. A secnjling organ. The secretion may be poured out upon the surface 
or into a cavity, or it mav be taken into the blcx)d at once, A gland mav 
be o! semcu to the cconorny of budilv funcHtjns^lor example m a 
bncant in digestion or in the removal of wa?.te and poisonous material 
from the body, 

Si^^kf^^^'P"^^ ^'""^ ^^^^ ^LipportinH structure of nervous tissue, 
OOIIER. An lodme^defieicncy disease resulting in enlargement of the thvroid 
gland, ' " . 

HORMONE A chemical substance, produced in the bodv bv an organ or bv 
cells pf an organ, that has a specific regulaturv effeci on the activitv of a 
ceiiam organ. - 

HYPOTHYROIDISM, Deficient activity of the ihvruid ^land resulting in a 
lowered metabulic rate and general loss u\ vigor. " 

HYPOXIA, A deficiency of oxygen reaching the tissues of the body caused bv 
environmental factors or disturbances in the re^piratorv and ciirulaforv 
organs. ' . 
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IDEOGRAPHIC. A type of persanality research ainied at describing as fully as 
possible the unique nature of one individual. l * u ^^t, 

IDEOLOGY, A systematic scheme or coordinated body of ideas about human 

life or culture, 
ILLUSION. A misinterprelaiion of a real sensor>^ image. 
IMAGERY. A general term for all types of mental jmages^that is, ol pic- 

turei %vith sonne degrees of likeness to objective reality, 
INCIDENCE. The number of new events or oi new cases oi a disea&e occur- 
ring during a certain period, 
INDEPENDENr VARIABLE. Generally refers to a measurable partial cause, 

or factor, of some phenomenon, u ♦ ^ ^Ur^in* 

INDIGENOUS. Living forms not introduced from ouiside but developing 

naturally in a particular region. 
INTELLIGENCE QUOTIENT (IQ). A persons measured ability to atquire 

knowledge in comparison to others of ijie same chronological ^^^^^ 
INTERACTION BETWEEN VARIABLES. EAptiiimantal rcsuUs obtained 

from analysis of variance due to the simultaneous effects of two or more 

independent variables that may not be obtainable by varying only one 

variable at a time. . . ^ ,ii 

INTERSENSORY INTEGRATION, The experiential unihcation ut stimuli 

simultaneously registered by two or more senses. i - i 

INVARIAMCES, Factors or conditions that remain unaltered tor a reialiveiy 

long period of time. i -* 

KINESTHETIC. Refers to the sense of mo%^ement due to muscular activity. 
LABILE AFFBCTS. Unstable teeiings (emotions) resulting from quid^ shitU 

from one extreme to the other; mo«ls aliernating between jo> and 

sombemess. 

LADINO. In Central Amenga, a mestizo or White person, 

LEGUMES. Vegetables used for food. , 

LESION. A welLcircumscribed and ^defined injury due to an accident, a dis^ 

ease, or a surgical procedure, 
LEXICA- The pluml of lexicon; the vocabulan' ol a language, 
LEXICAL MARKING, Pertaining to the formaiion of a word, 
LINGUA FRANCA. Something that functions as a common language between 

peoples of distinct linguistic background. 
LINGUIStlCS. The studv of human speech in its vurious aspects, mcluaini 

its structures, phonetics, and semantics and the relations between the 

written and spoken language. 
LOCOlViOTION. The abilitv to move from one place to another. 
LONGITUDINAL STUDY, An empirical investigation of a developmental 

process involving repeated measurements of the same persons as they 

undergo this process. j . i j n- tt^^T^c 

MALARIA, An acute or chronic parasiiic disease m the . ^^^d celb tm^^ 

mitted by a mosquito and characterized by penodic chills and tever 

that coincide with mass destmction of blood cells, 
MATRILINEAL. A society's practice of tracing an individual s descent 

through the mother's ancestors. 
MATURATIOM^ The process of coming to full developmunt. 
MEANDERING TONUS, A physiological disturbance of ermtic muscle t^e 

that interferes with the ability to maintain body posture and execution 

□f mora specific motoric acts. 
MEAN SCORES. Scores that fall halfway between the extremes of the scores 



GLOSSARY 345 



calculaied lor each ofsoveral comparison groups. The arithmetic mean 

is the sum of the scores divided by the number of cases. 
MEDIAN. Also known as the SOth percentile; the point on the frequency dis- 

tributian of scores that dlviues them exactlv in half 
MENTAL RETARDATIOM. A concept used to categorize individuals who 

have a much slower mental development than most othcM^ of the 

same age group. 

METABOLISM. The chemical changes in living cells by which energy is pro= 

vided for the vital processes and activities of the body through the as^ 

similatioH of new material to repair the waste. " 
METACARPUS. The part of the hand between the wrist and the fingers 
MONOZYGOTIC TWINS. Twins derived from a single fertilized ov^ (egg); 

more commonly known as identical twins 
MORO REFLEX, Also called the startle reflex; on hearing a loud noise, in^ 

fants make this involuntary movement by suddenly throwing out their 

arms. 

MUSCLE TONE. The normal degree of vigor and tension that offers resis^ 
tance to passive elongation or stretch. 

MYELIN, A fatly-like, while substance forming a sheath around certain 
axons; facilitates the deliveiy of nervous impulses 

NATURALISTIC STUDY, An investigation using obsei^^at ions of behavior as 
it takes place in its reaMife setting without aitifical manipulation of in^ 
dependent variables, 

NEONATE, An infant less than one month old. 

NEURONS, The conducting cells of the nenws system. 

NORM. A standard, shared by members of a group, to which ihey are ex- 
pected to conform. 

OPERATIONAL DEmNITION, Definition of a concept in terms of the experi- 
mental context and the method employed to obson'e. measure, and 
manipulate an event. 

ORNITHINE DECARBOXYLASE (ODC). A combination of ai, amino acid 
(omahine) and an enzyme (decarboxylase) that produces lower acids 

OSSIFICATION. Formation of a bone or a buny substance. 

PARAMETER. An actual quantity, as opposed to an estimate of one, that de- 
scribes a statistical population. 

PARAPROFESSIONAL. An individual trained to provide certain services usu^ 
ally reserved for health or legal professionals. 

PARITY. The number of children previously borne, 

PARTURIENT. About to give birth, or giving birth, tu a child. 

PATRILINEAL. A society s practice of tracing an individuars duscent through 
the father's ancestors. 

PERCENTILE RANK. The relaiive position of a scorn as airangtxl in a dis^ 
tribution of 100, 

PERCEPTUAL-MOTOR, The interaction of various perceptual modalities 

with motor activitv. 
PERFORMANCE 10, The IQ obtained from the nonverbal section of the 

Wechsler Intelligence Scales. 
PERINATAL. Occurnng at about the time of birth. 

PERSONALnY . The organized system of attitudes and behavioral predispo^ 
sUions by which an individual impresses, and establishes relationships 
with, others. 

PHENOTYPE. Similainv in the behavior of a number of individuals 
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PHYLOGENETIC. The evolutionary history of a geneiically related group of 

PITUlT^llv^GLAND. Also called the governing gland of the body; responsible 
for the secretion of important hormones that regulate growth as well as 
the functioning of other glands like the thyruid, the adrenal cortex, 
and the other endocrine organs, 

PLANOSCOPIC PICTURES. Drawings of objects on a flat plane without a 
portrayal of a depth dimension, r , u -i r 

POLYAMIME BIOSYNTHESIS, The physiological process ot the buildmg up 
of several amines into a single chemical compound, 

POLY AMINE METABOLISM, The process of assimilating various ammes into 

PREVALENCE^^Vhe total number of events or cases of a disease in existence 

at a certain time in a designatDd area, 
PRIMARY CARE. Refers to the provision of preventive sei-vices to decrease 

the probability of the occurrence of a disorder, 
proprioceptive; Any sensation produced within the organism (as within 

muscles and tendons). 
protein. Various complex oi'ganic nitrogenous compounds naturally oc^ 

curring in numerous plants and animals, 
psychomotor. Voluntary motor behavior in response to environmental 

PSYCHOSOMATIC. Psvchophvsioiogical reactions or physical disorders that 
are precipitated and maintained by emotional factors. Typically, the 
symptoms involve a specific organ controlled by the autonomic nervous 

PUERPERIUM, The condition of a woman immediately following childbirth, 

QUARTILE. Any one of four classes obtained by dividing a frequency dis- 
tribution into equal fourths. 

QUASI-EXPERIMENTAL STUDY, Research conducted with limited expen- 
mental control— for example, when the researchur is not able to ran- 
domly select subjects. . 

REFLEXIVE SMILING, Involuntary smiling exhibited by an iniant when in 
comfort and upon seeing a pleasant human face, 

RELIABILITY. A statistical concept that refers to whether a measure of a 
speciHc variable is stable enough to ensure its repeatability. 

RNA (RIBONUCLEIC ACID). Any of varioLis acids tound in all cell nuclei 
that transmits information from DNA to the protein^fbrming system 
of the cell 

SALIENCE. Prominent feature. 

SEMANTICS. The study of the meanings of symboISp particularly of UnguisUc 

SENSORIMOTOR SKILLS, Competence in behavior requiring the proper 
unified Rinctioning of both sensoiy and motoric bodily activities, 

SEPARATION ANXIETY, Apprehension due to the removal of [ami liar pei^ 
sons or surroundings; most acutely felt by infants 6 to 10 months old, 

SEQUELA, A secondaiy rusiilt or consequence. 

SHORT-TERM MEMORY. Memory that is lost within a brief penod^m sec^ 

onds or within a fcw days— unless reinforced. 
SIGNIFICANT DIFFERENCE. Refers to the magnitude with vvhich a statistic 

cal comparison must differ, beyond the probability of a chance occur^ 
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rence, for a researcher to reject the hypothesis of no difference be^ 

tween the experimental and control groups. 
SOCIOECONOMIC STATUS. The combination oF social position and income 

into one factor on a scale, 
SOMATIC. Pertaining to or characteristic of the soma or body. 
STATISTICS. Numerirrtil facts pertaining to a collection of things, also, Ihe^ 

science that deals with the tabulation of such facts. 
STEREOSCOPIC PICTURES. Three-dimensional drawings of objects on a Qal 

plane— ^that is, giving the illusion of depth. 
SUBCUNICAL LEVEL. Refers to symptoms that cannot be detected bv direct 

observation of a patient. 
SUBCUTANEOUS FAT. The layer of loose connective tissue situated dimctly 

beneath the skin. 

SYMBIOTIC IDENTIFICATION. A psychiatric term for the unconscious 
transfer of qualities by the infant from the primary caretaker into his or 
her self-image. 

SYNERGISTIC EFFECT, Two or more variables acting together with at Imst 
one of them enhancing the independent effect of another or others. 

TABOO. A long-standing behavioral restriction or prohibition who^e breach 
is feared to bring immediate, negative consequences upon the violauns 

TAXONOMY. The systematic distinguishing, ordering, and naming of fvpes; of 
groups within a subject field. 

TESTOSTERONE. The hormone produced by the testes that is responsible 
for the appearanee and maintenance of male secondary se.x characteris- 
tics. 

TISSUE. An aggregation of similarly specialized cells united in ihe pmk^r^ 
mance of a particular function, 

ULNAR, Pertaining to the ulna, the inner and larger bone of the iox^^vm. 

VALIDITY. The degree to which a test actually measures the characti^t ^^ic nr 
phenomenon it is supposed to measure. 

VARIABLE. A quantifiable concept that can have several valu^. 

VERBAL IQ. The 10 obtained from the verbal section of the Wcch'^k^r in- 
telligence Scales. 

VERNACULAR. The language or dialect spoken by the natives of a particular 
country or region, 

WHOOPING COUGH. A contagious respiratory disease affecting children and 
characterized by short, violent, and convulsive coughs fbilowed by a 
long, loud inspiration called the whoop or hoop. 
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Accom modal Ion. intelligence as procuss 

of (Piagel), 212^213 
Acculturation: 
and cognitive stylt% 184-185 
and development of operational 

thought, 220 
modernization and* 
Achievement rnotivalion, affiliaiion 

versus, 312^313 
Achievement oi ientation. cliniaie and, 
263 

Action, approaches to, 3, 327-339 

Adaptive selection, in cogniilve style, 183 

Affiliation moiivalion, 313 

Africa, 3, 29^32, IBS- 165 
sensorimotor developmeni of infunts 
in, 126=133 

Age assessment (in nonljlerate 
populations), 29-32 

Age distribution, 1, 27 

Aggressions 
child rearing and, 300 
climate and incidence of, 263 
and household structure, 277-278 

Albert Einstein Scales of Sensorimotor 
Development, 125, 130, 132, 215 



AltruisliC/cgois^lic buhavior, 267, 276, 

299-300, 320 
Andry^Thonm^ nvonaial cxaniination, 

125,126 
Aneniia, previjntion of, 115 
Anthmpology, ^^ucial, 238-240 
Asiai 3. 332 
-sengorimotoi^ duvulopmcnt of infants 

in. 134-140 
AssijitivenesH, in gairius and behavior, 

320^-322 
Asyrnllation, cultural, 227 
A^sjmiiation. intelligence as process of 

(piaget), 212-213 
Aitpt'linient bchaviar (of infants), 

273-275, 310^311 
Attention, development of, 153^155 
Atlitiides. modernisation of, 240-241 , 

28S-291 

Audiios^ perc^^plioii, uevulopmeni of. 

154-3 55 
Australia, 140. 250 

Babbling, infant, 245-246 
Baslc'^^erviceg approach, 329-332 
Bayluy Scales of Infant Development, 81, 



348 



Bayluy Straks of Infant Devclupment 
(conrirmed) 

82. no; \2B^\m passim, 135=136, 
140, 143, 144 
Behavior* see Social behavior 
BcndcT-OesUiIt Tesi, 166 
Bilingualism, and cont'opt fornuition. 19S 
Biologieal factors: 
in perceptual and cogniiive 

clfffurentiation, 179 
in suscepiiblity to optical illusions. 

Biosocial psychology, 240-241, 264 

Bipolar Concupts Scale, 8g, 90 

Birth patturns* 42^43 

Birth rates, 48-52, 270 

Birth vvuight, and materfinl caloriu 

guppiemyntaiion, 99-102 
Block Du^ign Tttst (BD). 176, 177. 178 

179.184 

Body con t net, mot Hlt- infant, 263 
Body physiology, concupts of, 112-1 !3 
Bone developnit?nt, 35 
Brain: 

duvulapniunt and mntin'nHon t^L l^^^^'i 
undernutrition and dc'Vulopsiufiii * ? 
77-78 

Brazclton'^^ neonatal y^am' ^ i^r ]>S 
Brazil, 143=144 

Breast feuding, 69-72, 114-. 115. 144-= i4i 
146 

versus boule feeding, 60, 74 
nutritional supplemenuulon durina 
115 

Brunct^Le/ino Scale, 125, 131, 132 



Caloric malnutriliori, Protein-caloric 

malnutrition (PCM) 
Caloric supp' omental ion, 99^ 104 
inteiaction cflecis of su^iouconomic 

status and, 105- 1 1 1 
Cambridge Neonatal Exanilnation 125 

130, i31, 13?, 140. 142. 248 
Camcroun, 110-131 
Caretaker.child interaction 272-278 

307=313 

Caretakeninfani attach mL?nt-s 243-2^7 

273-275 
Cart'lakiny: 
ethnic dlfferencus in patterns o*'. 

248=250 
of infants, 244, 272=276, 297 
by multiple caretakers, 27 U 278 
sensDriniotur.devulupniunt Kiinuili in, 

144^ 145 
sfx differences in, 272-275, 311 
by siblings c>r other peers. 307=326 
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Caribbean. 3 

Carpentered-\vorld hypothesis, 155=158 
Casaii-Lci^ine Scales, 125, 132,215 
Cattell Infant Intelligence Scale 125. 

133=134 
Caucasian neunates, 248-=250 
Ceil-dlvisjon hypothesis, 78 
Central America. 140-141 
Central nervous system, undernuiriiion 

and, 77 
Change, see Social change 
Childbirth: 
cultural patterns of, 39=43, 60=61 
mother's heiyht and risks of, 37=39 
nutritional practices of, 1 14 
Child carci Caretaking 
Child develgpmcnt,4-7 {see a Iso specific 
topics, such as Cognitive style: 
Malnutrition: Physical growth; and 
typtis of developtneitt^ such m 
Cognitive; Intellectual; Perceptual; 
Sensoriniutor; Social) 
Child health and siu vival: 
ha/.ards to, 53-55 
key issues in, 55-58 
statistics on, 48^52 
Childhood, social development during, 

276-278 
Chikhparent intenictions, i^tv 
Parent-child intenictions 
Child rearing: 
and eognitlve style, 180-181 
culluctive 27ui72, 276, 322 
modern i/aHnn, and changes in 
29^=2^^^ 

sex dfflt^i^hCr^^ ru 7^5 

and serii.i:^;ijno/niv sysit^m s 

cuiiJplexivy, *:t!7-268 
survival and, 265 J66 
by svorkiny women. 266=267 
Chiidrun: 

basic services foi', 329=332 
as caretaktns, 307=313 
cioss^ciiliund perspective on, 2-4, 9=24 
nialnutritiun of, j*ee Malnutrition 
nuKlenn>,aiion, and changes in social 

behnvior of, 298-300 
play groups and games of, 313-324 
social policies for, 328=329 
•statist icH, 1 , 27 

training uf personnel (br working with, 
3J4-J35 
Children's rights, 327. 329 
Chile, 144 

China, People's Republic of, maternal- 
and child. health care in, 62=65 

Chinese versus Caucasian neonates, 
248^249 
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Classilicatoi7 behavior^ effects of 

ichoolini on, 204-206 
Climate, influence of. 262-*263 
Cognitive developmentt 
of kinship relationships* 224=225 
nutritipnal supplementation and, 1 1 1 
Piaietian methods and* 213=215, 22? 
sequence of stages in, 214=215 
Cognitive processes, 192-210 {see also 

Concept formation) 
Cognitive structureSi acquisition of, 
213-215 

Cognitive siylei 173-191 {see also 
Perceptual style) 

antecedents Qf/179-185 

differentiation of sensotypes in, 185 

self'COnsiitency in. 176=179 

sex differences in, 174, 183 

social setting and, 181--182 

universality of, 176 
Competence, and performance, 2 18 
Competition, in games and behavior, 
315^322 

Complexity, of socioecononiic system. 

267-268 
Concept formation, 1 96-- 198 

in cultural context, 203=204 

effects of schooling on, 204=206 

language and, 192, 193=195 

mathematical and scientific, 201-203 

situational determinants of, 206 

of time, 203 
Concrete-operational thought: 

development of, 220=223 

transition to, 216=220 
Conservation: 

assessment of, 216=218 

performance on tasks o^, 2 IS- 220 
Cooing, infant, 245-246 
Cooperative versus compiniUvj: bv^havior, 

316^318.319^322 
Courtyard composition, sen' f iouschuid 

structure/composition 
Couvade, 280-281 

Cross-curiurai difference--, perslstcni, in 

social behavior, 300=303 
Cross-cultural research, 2=3 

cornparability of, 15=18 

coriieHt of, 11=12 

definitions, 9-1 1 

designs for, 19=21 

ethical implications of, 21 

interpretation problems of, 18-19 

key i^Uf!S in, 4=7 

methodol n '.^l problem areas^ 12-19, 

79-81, 2i7 
priorities for, 20-21 
types of generalizations desired. 13-15 



Cross^nstional studies, lO 
Crying (of infants), 244 
Cubs, day^care centers in, 332 
Cultural assiniilation, versus cultural 

pluralism, 227 
"Culture-fair" tests, 16 
Curioilty* infants', 246 

Day-care centers, 313, 331, 332 
Death rates, 48-52, S3, S5, 102, 103 
Denver Developmerital Screening Test 

(PDST), 125, 136, 139-140 
DeperJd^nce, see 

independence/dependence 
Depth perception, pictorial, 158-165 
Developmental quotients (DQs), 81, 83 

and nutritional status, 108-109 
Diarrhea, 54 
Dietary patterns, 69-71 
DiseaSo^ 

cultural patterns of ideology of, 58-60 
in developing countries, 54-55 

Division of labor by sex, 266=267, 278 

Donie^tic unit, see Household 
stracture/composition 

Draw-A-Person test, 85, 89, 90 

Early childhood, social development 

dufing, 276=-278 
Ecologicarfactors: 
in cognitive style, 182--185 
indevelopnient of operational thought, 
221 

in gOciaHFation pfocesg, 241=243, 
262-268 

in susceptibility to optical illusions, 

155=^158 

EcaiiOiTiic structure, social development 

und. 221, 264-2^6 
Education, 1, 3=^4 {sm aho Schooling, 
impact of) 
alternative forms of* 33.^ 
fornial, 332-133 
and mDdemi^ation of iittitudes, 

289-291. 292. 2^3 
vwh of deveh.ipingcouiUrieSi 332-334 
sex differencef in, 164^165 
□f\Vomen, 334 
Egalitarianism, modernization and 

hUiband/wife. 294-295 
Egoistic/altruistic behavior* 267, 276, 

2^9-300, 320 
Embedded Figures Test (EFT), 174-184 

passim 
-Eniic approach, 18^19 
Emotional expressiveness* climate and* 
263 
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Envlranmenia! myCorH; 

in nialnutrition, So 

in physical growth, 33 

in sunsorimotor duvelo[>mijnL 124=125 
EqUivaluncy 198=201 
Ethnggraphic infOrrtiatlan, 12 
Ethology, 235^218, 257 
-Etig approach, J&-'i9 
Evoluiionaiy theory, and social imt ion 

pipct'Ns, 241^^43 
Excund€>d huusc'hold^, 268-269, 270 

child-caretaktT intt^ravtiuh in. 271=21^ 

Facial gxprcs^siohS^ 244=245 
Faniiliariiy, in cuncupt farnuition 

203^204 
Fam 1 1 ien , nee \\ ay ho 1 d 

s t iTJ c t u r 1 a I Ti [3 os i t i u n 
Family planriing: 
in Chinn, 64 

homy visiting by health wurkLMK unU. 
61^62 
Father; 

accept an wc/ruiut^Hojj of ghild!=t=n, 

282-^283 
uffgets of abs'tina* of, 279-281 
infant's attachrfignt ruspuiKsus to, 275 

Fear of stranguns, 246-247 

Femininityi 2 SO 

Field dup t'H du ncg/i n d tp end t'H txs- 
biological unvir^innients und, 264 
in cognitive/perCgplUal styltf, 173- 191 
sex difrerencgs in, 178-179 

Fieldwork, 12 

Food availability phd dimributiun, 68= 69 
Food ideology (uultural factui ji) and child 

nutriiion, 112-115 
FormaNopgratiui\:il thought, 223 -224 

Games, childrcn'j*. 313-324 
Ggnui ic tgrm^^, 1 94 

Ggnclicdilfergncgj^i uhf' phyniLaj |*ruwtli 
33 

Genetic selgction, vorNUH deveUjpnignuil 

adaptation, 124-. 125 
Ceseil Develapmental SchctlulcN 82 8S 

88, 90, 125, 126, 131. 137-144 passirn 
Goitgr, prgventiun of, Il6 
GomeK tUssincatiun, 75 
Goodgnough'Hanif; Druw-A.pgrsun tisi. 

85, 89; 90 
Grandparents, 277 

GnffUhs Dgvelopmtiilal Sua I cm, 82. BJ, 

88. 110, 125, m, 131, 133, 254 
Gross National Produgt (GNP). 10 
Growth-spurt hypothe^sls, 78 
Guatgmala, 143 



Hgalth caru; 
in dgvgluping younirich, 55^-58 
indigenous practitiunerH of, 58-60, 61 
innovations in, 60^65 
Holding of inlantN. see InfanlH 
Horng viKilHig, in urban Hlimis, 61-62 
Hori/.unial dgcalagu, 220 
Horii^ontal-veriit^al illuNion, 156=157 
Hospitalii^atlun (lor malnuiritiun) 80,83, 

84, 85, 87, 90 
HouNehuld Htructuru/eompoNition (sev 
also Extundcd houHghold.s; 
Mothor.ehild lujUHeholds; Nuclgar 
huusuhulds: PuIypynouH Huciutic?^): 
aggrgs^sion and. 277-27H 
and chikUcaretukur inienu'iion. 

272=^278 
courlyurd in, 270 
paruntal bghavior and, 282-283 
jsocial development and, 268-^278, 279 
Human F-igure Drawing Te.st, 175, 178 
179 

Human RelationH Area Filg8(HRAF), 14. 
15, 36, 263, 264^265, 277, 278. 280. 
308_^I4 



Indgpendgrieg/dgpendence: 
dfect uf multiple caretakers lmi, 

276^277 

and niothur-child body gontact. 263 
and sileeping ananguments. 271, 

310-311 : 

indin, 134= l37 

IndiggnouH gduealgd elitu. 292=^295 
IndigenouH medicul praelitionurs, 58=60 
61 

Individual difTerenegH, devgloprnent of 

311 312 
Indone.siu, 137^138 
InduHtriali/ation (seu alst} 
Modgrni^ution): 
eflget on Lhild rguring of, 296=- 297 
niodemiv^ation and, 289-290 
Inlant'mother body eontaei, 263 
inluiu-moihgr interaction. 237. 263 

274^275, 280 
InfantH (sev also Children): 
atiachnignt behavior- of 243^ 247 

273^275 
curetaking of, 244, 111-llt 
cihnic dijjerenecs in hocial behavior uf, 

248^250 
feeding pracUggs, 69-71, I 14 
indulgenge of, 273 
nudnutriliun ol. scq Malnutrition 
mortality of, 48 S3. 102, 103 
role in gausaiion uf mulnutriiiuni 71-72 
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Itifants (continued) 
sex differences in caretaking of* 

social capacitaei of* 244^247 
stimulation* and physical growth of> 
36^37 

trans it ion to early childhcTOd, 276 
luillatlon rites, 281 
Intellectual development U0 also 
Cognitive development; 
Sensorimotor development)^ 
malnutrition andp 81=91 (see aho 

Malnuiriiion) 
nutritional supplgmentation and, 

107'-lll 
Fiaget's lh^i7 of. 21 1-234 
Intelliiencc Idefined), 212^213. 224, 228 
IntelHgetitfe tests, innuence of 

malnutrition on, 81 
In lerdependence/independence, and 

sleeping arrangements^ 271, 310-31 1 
Intervention studies (of nutritional 
supplementation), 98^99, 102, 
106^111. 119 
Iran, 134 

Israel (kibbutz), 271-272, 276, 322 
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Prenatal factors, in early social 

development, 251-252 
Preoperational thought, 216-220 
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